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CHEMICAL SCIENCE
Paper III
Time Allowed : 2% Hours] [Maximum Marks : 150

Note :— This question paper contains sevehty five (75) multiple choice questions.

Each.question carries two (2) marks. Attempt all questions.

1, The number of ‘framework electron pairs’ present in the borane cluster

[ByoH 1% is
A) 10 | B) 11
© 12 ™ 13 -
2. MggSi,040(OH)g is co;nmercially known as :
(A) asbestos - (B) Watér-glass
.(C‘) soda-glass , . (D) zeolite
3. The perxenate ion XeOff can be prepared by :
(A) Direct reaction of Xe with oxygen
(B) Reaction of XeFg with oxygen
(C) Hydrolysis of XeFy in vaci-dic medium

(D) Hydrolysis of XeFg in basic medium

T.B.C. : 01/17/ET—III 2
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4, Sucrose is converted to a mixture of glucose and fructose in a pseudo first
order process under alkaline medium. The reaction has a half-life of 28.4 min.

The time required for the reduction of a 8.0 mM sample of sucrose to

1.0 mM is :
(A) 56.8 min (B) 170.4 min
(C) 85.2 min - | (D) 227.2 min

5. In a cubic crystal, the plane [100] is equally inclined to the planes :

(A) [010] and [011] (B) [010] and’[110]
(C) [001] and [101] (D) [110] and [011]
6. The number of inorganic sulphur (or sulphide) atoms present in the

mettalloprotein active sites of rubredoxin, 2-iron ferredoxin and 4-iron

ferredoxin, respectively, are :
(A) 0,2 and 4 | (B) 2 4and3
I(C) 0, 4 and 2 | (D) 0; 2 and 3
7. The ionic strength of a solution containing 0.008 M AiClé and 0.005 M KCI :
(A) 0.134 M | (B) 0.053 M

(©) 0.106 M ' D) 0.086 M
T.B.C. : 0/17/ET—III 4



4. T G W H W YUW wW YA & ST G I s R weR
% fasr & v fm T ¥ T sl S wigeTg 28.4 e ¥ G @

8.0 mM T H 1.0 mM & v=d & oy fee wwa 1 sTavasd e 2
(&) 568 fF (B 1704 e
(C) 85.2 fAe (D) 227.2 frre
5. @aﬁamﬁwum},mﬁiﬁm@%:
(A) [010] R [011] - (B [010] AR [110]
(C) [001] 3R [101] | (D) [110] 3R [011]

6. TSR 2-oTR SREMR SR 4-oTa SRR % RN W wd §

Jufeor STTERE TOR (I GORES) TN # gen wuw: ¥ o
(A) 0,2 3R 4 S ® 2, 4 3R 3
© 0, 4 ¥ 2 @ 0,233

7. 0.008MA10133ik0.005MKCia13?1%1ma°rmﬁawﬁaw%?
(A) 0.134 M - ® 0..053 M

(C) 0.106 M D) 0.086 M
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8. The spin-only magnetic moment and the spectroscopic ground state term symbél
of manganese centgr in [MnF6]3“ ion is réspectively :
(A) 4.9 BM and 5D (B) 4.9 BM and 4F
(C) 3.9 BM and 3D (D) 49 BM and 3F

9. The role of copper sa}t as co;catalyst in Waker process is :
(A) ‘Oxidation of Pd(b) by Cu(l) (B) Oxidatién of Pd(0) by Cu(l)
(C) Oxidation of Pd(II) by Cu(I) (D) Oxidation of i—’d(II)— by Cu(Il)

10. For fluxional Fe(CO)y structure given below in solution, the exchange of

numbered CO grbups will be between :

(A) 2 and 5: 3 and 4 B) 2 and 3; 4 and 5

(C) 2and 3;1 and 5 l (D) 1and 2; 4 and 5

TB.C. : 01/17/ET—III 6



10.

anquﬁ-@aaﬁaﬁamaﬁthans—mﬁW@aa%mm
A TG HAN: B € ?

(A) 4.9 BM 3R 5D (B) 4.9 BM 3R 4F

(C) 3.9 BM 3R 3D | (D) 4.9 BM 3R SF

TR TRA H TESAREF F T H W @0 g yfies § 2

(A) Cu(D §W Pd(0) # MHTT (B) Cu(l) BN Pd(0) &1 Serfiehawl
(€) Cu() 8W PAAD 1 TS (D) "Cu(ll) §R PA(ID) H1 TERAET
WMFe(CogﬁwfaWﬁﬁmﬁ%,ﬁ@@acoa{ﬁaﬂ
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A) 2 &R 5: 3 @R 4 ®) 2 ¥k 3; 435

C) 2R3 135 D) 132435
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11. For a polydispersed macromolecular colloid, osmometryn give :
(A) Weight—average molecular weight
(B) Number-average molecular weight
(C) Both weight—average and number average molecular weights
(D) Viscosity-average molecular weight
12. In the following redox rea(?tion with an equilibi'ium constant K = 2.0 x 108,
[RuNHy)gl>* + [Fe(Hy0)g® == [RuNHggl®* + [Fe(Hy0)gl**
| 1S—1

The self-exchange rates for oxidant and reductant are 5.0 M~ and

4.0 x 103 M5, The approximate rate constant M5y for the reaction

18 :
(A) 3.16 x 108 | B) 2.0 x 10

(C) 6.32 x 108 | (D) 3.16 x 10*
13. The correct order of stability of difluorides :
(A) GeF, > SiF, > CF, (B) CFq > SiFy > GeFy

(C) BPhg > BMey > CF, (D) CFy > GeFy > SiFy

T.B.C.: OU17/ET—III ., 8



11, wgR A el # o e
(A) 9R-3T9a snfigs uR |
A(B) ge-ea enfras 9R
(© wm-shwn sl e seq st W A
(D). ERIE RIS K] aﬂﬁaas. R
12. g fad® K = 2.0 x 1osareﬁﬁvr%rﬁgaﬁam sfufwar # -
rRu<NH356]2+ + [Fe(H,0) = '[Ru(NH3)6]3+ + [Fe(H,0)5%*
- SRR SR muas % forg wfaﬁm R 5.0 Ml it 40 x 10° M1
@ afufwan & fog wmm v ferm M lsT) w0 ¥ 2
(4) 3.16 x 10° | B 20 x 10°
(C) 6.32 x 108 - | ‘ (D) .3.16 x 10%
13. W@T@ﬁﬁaﬁmwmw% ?
(A) GeFy > SiF, > CF, (B) CF, > SiF, > GeF,

(C) BPhg > BMe, > CF, D) CF, > GeF, > SiF,

T.B.C.: O1/17/ET—III 9 | P.T.O.



14. The number of possible isomers for [Ru(bpy)yClsl is (where bpy =

2, 2™-bipyidine) :
&) 2 ® 3
C) 4 D) 5
15. The pair of lanthanides with the highest third-ionization energy is :
(A) Eu, Gd | (B) Eu, Yb _
- (C) Dy, Yb (D) Lu, Yb

16. [COL6]3+ is red color whereas [CoL’6l_3+ is green. L and L’ respectively

corresponds to :
(A) NHj and HyO -

' (B) NHj and 1, 10-phenanthroline
(C) Hy0 and 1, 10-phenanthroﬂline'
D) Hy0 and NHg

17. The number of unpaired electron(s) present in the species [Fe(H20)5(NO)]2+

which is formed during “Brown ring” test is :
A 2 B) 3

© 4 | D5

T.B.C.: OV17/ETIII 10



14, [Ru(bpy)oCly] & faw Henfaq wamemfedi &) dem #1 € (St bpy = 2,
2 -SREURREH)

(A) 2 B) 3
©) 4 D) 5
15. wwmwwmﬁmmwm% ?
(A) Eu, Gd (B) Eu, Yb
(C) Dy, Yb | D) Lu, Yb

16.  [CoLgl®* @ &1 %1 ¥ vt [CoL’gl? &0 %1 L ok L’ %v1: free amey

(A) NH3 IR H,y0
(B) | NHj 3R 1, 10-fFr¥eiet
(©) H,0 3R 1, 10-fFFreiehs
(D) H,0 3R NH,

17. 513 O (@ 5er) o SRE o [Fe(H,0)s(NO)|2+ Sfi e 3R gfiea s

HT TS R & ?
A 2 (B) 3

) 4 D) 5

T.B.C. : 01/17/ET—III 11 P.T.O.



18.

19.

20.

21.

In biological systems, the metal ion involved in the dioxygen transport

bésides Fe is :

(A) Co (B) Zn

© Mg : (D) Cu

" The angle at which the first order Bragg reflection is observed from (110)

plane is a simple cubic unit cell of side 3.238 A when chromium K, radiation

of wavelength 2.29 A is used :

A) 30° | (B) 45°

(Q) 60° = | D) §0°

The number_ of IR active vibrational normal modes of CO, is :

A4) 2 - - ®) 3

(C) 4 . D) 5

In atomic absorption spectroscopy, the atomization prdcess utilizes :
(A) flame  (B) electric field

©) rhagnetic field (D) electron beam

T.B.C.: 01/17/ET—III 12



18. S @ § Fe & ol SEleiion et § wiihe g SR w2
(A) Co (B) Zn
(C) Mg D) Cu

19. 59 ™ 3.238 A Uvd &) WU U9 THE HINH TH gHAA §, 9 T fHy M

Wumméﬂmwﬁmwmwz.mAWﬁmKaﬁmw

W S T2
Ay 30° | (B) 45°
(C) 60° (D) 90°

20. CO, #1 IR Wiwd w¥H WHH HIS i m T ?
(A) 2 - (B) -3
(C) 4 ' D) 5

21. TREER TR SR # Fofe fee § e v da ® 2
<_A)‘wwn (B) S &

(C) T=HE & (D) serRA e

TB.C. : 01/17/ET—III 18 P.T.O.



22. [Ni(CN)4]2" and [NiCl4]2~ compiex ibns are :
 (A}) Both diamagnetic
(B) Both paramagnetic
(C). ADiama-lgnetic and paramagﬁetic respectively
D) Aniiferromagnetic and diamagnetic respectively
23. The complex [Mn(H20)6]2,+ has a Vgry light pink color; The best reason for
it 1s :
(A) The complex does not | have a charge transfer transition
(B) d-d transition hgre are orbital fqrbidden but spin éllowed
(C) d-d transition here are orbital allowed. bﬁt spin forbidden
('Dj d-d transition here are bgth ‘orbital forbidden and spin forbidden
24. The d-d absorption band is split due to :
(A) presence of oc,"cahedral geometry
(B) static Jahn-Teller distortion
(C) dynamic Jahn-Teller distortion

(D) presence of trigonal bipyramidal geometry

TB.C.: OV17/ET—III 14



22.  [Ni(CN),1%~ aiR [NiCl, )%~ %rﬁ:m AT HY T 2
_(A)zﬁ'r‘g—rgraﬁzr
(B) JFI siggwEa (WHTfeH)
(©) wr: fogmhia iR g
(D) HueT: TheigmEsE R fGgesa
3. ﬂﬁqﬂ[W(H2O)6]2+wa@mww%iswwﬁmww%?
(A) wim F S TR A T E
(B) d-dﬁmmaﬁwawufﬁﬁs%wquhﬁﬁqﬁ%
© d-dﬁwmaﬁmaaqﬁaﬁam%%sguﬁﬁm%
D) d-dﬁmm‘qﬁﬁaaﬂqnfﬁﬁ@ammﬁﬁ?aﬁ%
24. d-d FEOON WE fRE wR0 fawd @ § 2
'(A) sTeySiy wafafa st Iufterfa |
(B) wfew wMA-2er forequ
" (©) e SR e
@) Bl R v o
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25.

26.

Zeise’s salt is represented as :
(A) H,PtCl, . B [Ptol)*
(©) [ZnCl,)* D) [PtClyn>-CoH I

An organic compound having molecular formula CgH50, exhibits the following

peaks in IR and 'H NMR spectra :
IR : 1720 cm™

'HNMR : 6.25 (1H, d, J = 85 Hz), 5.77 (1H, d, J = 85 Hz), 415 (1H, q,

J = 6 Hz), 1.41 (_3H; d, J = 6 Hz), 1.20 (3H, s), 1.15 (3H, s)

CHa

H CH;
N

(A) HC (B)
" H 0 0

- 0
3 C
HiC 'H3H
N
(C) HLC ‘ ™ || CHs
H 0 0 0 CHs

T.B.C. : OV17/ET-—III 16



95. 4 w1 o@u few w9 # yeifa @@ § 2

(A) H,yPtClg

©) [ZnCl,)%~

(B) [PtCl, 1%

@) [PtCl2-CoH I

2. CgH 00y & HHEfTF g aTen TH Afe IR oK 'H NMR &5 # Frafafed

IR : 1720 ¥@1

'H NMR : 6.25 (1H, d, J = 8.5 Hz), 5.77 (1H, d, J = 8.5 Hz), 4.15 (1H, q,

J = 6 Hz), 141 (3H, d, J = 6 Hz), 1.20 (3H, s), 1.15 (3H, s)

(C) ML

T.B.C. : 01/17/ET—III
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27.

28.

The intermediate involved in the following reaction is :

N

N
Q@ -

(A) Free radical (B) Carbocation

(C) Carbanion (D) Carbene

The order of Stability for the following cyclic olefins is :

\
I 81| ] . v
A I<1II<III<]IV B) II < IIl < IV < I
© IM<II<I<IV D) IV<IlL<I<II

TB.C.: 01/17/ET—III | 18



o7. Trefafea sifufsean § wegedt =1 & 2

. go-

(A) TF e (B) wFEHYH

(©) FTEHSTEA D wEH

08 Frefafen <wa Sl @ R ReRa #1 HW ®m L 2

by Ay A\ A

(A)I<II<III<'IV v B <MW <]

(C) N<II<I<IV D) IV<IO<Ic<III

T.B.C. : 01/17/ET—III 19 P.T.O.



29. The major product formed in the following reaction sequence is :

(i) Li,lig. NH3, t-BuOH
(i) H30*
X (iliy KOH,MeOH
| -

N
N /©\/ (B)
HoN OH
O g
~
(© o \‘/_\J(

NH>

30. The correct order of acidity of the following compound A-C is :
CF3 '
F3C CF3
| A B c

A) B>C>A B) C>B=>A

() A>C>B M) A>B>C

T.B.C. : 01/17/ET—III i 20



29. fTrefafeq sfufs sgwe § yg@ 3@ 1 & 2

(i) Li,liq. NH3, t-BuOH

(i) H30*
l = (iii) KOH,MeOH
g el
N

. (9]

@) Q/ ®) | |
NSO @\

o | ;
. x A
(©) | (D) YX{(
NH |

"

30. A-C It =1 3rral 1 Wel % 1 € 2

CF3 | : o
R Ry o
A B C

A) B>C>A : By C>B>A

C) A>C>B M A>B>C

T.B.C. : 01/17/ET—III ' 21 P.T.O.



31. The major product formed in the followihg reaction sequence is :

N>
o) g
(iyhv, aq. THF
(ii) heat
O
N
d
| o
(C)

SOl ©
OH :

32. The major product formed in the following reaction sequence is :

o) (1)) CHaCOzH
(i) LIAIH,
OH SOH
(A) Cé OH B) . OH
., ,/

.nl\OH .ul\o“

(&) D)
"’//OH OH

TB.C. : 01/17/ET—III : 29



31. frafafen sfufra sgwq 4 go7 s@| =01 ¢ 2

N2

() hv, aq. THF
(i) heat

o .
Yo SRR e
i |
(D)
. OH N\ OH

0\ o4

(A)
(C)

32. Trafafen sifufea sgew A qea sa =1 § 2

O (l) CH3CO3H
(iiy LIAIH,
.s\OH : .\\OH
(A) C é OH (B) C ﬂ OH
‘ "'/./
“USSOH S~0OH
(C) (D)

"'lIOH OH

T.B.C.: 01/17/ET—III 23
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33.  Among the carbocations given below :

~ +
S
O A

A B C

(A) A is hbmoaromatic, B is antiaromatic and' C is aromatic.
(B) A is aromatic, B is antiaromatic and C is homoaromatjc.
(C) A is antiaromatic, B is aromatic‘ and Cvis. homoaromatic.
(D) A is homoaromatic, B is aromatic and C is antiaromatic.

34. An organic compound (C;H;50,) exhibit the following data in the 'H NMR

spectrum :

15 NMR () : 7.10 (1H, dt, J = 16 Hz and 7.2 Hz), 5.90 (1H, d, J = 16 Hz),

4.10 (2H, q, J = 7.2 Haz), 2.10 (2H, m), 1.25 (8H, t, J = 7.2 Hz), 0.90

(3H, t, J = 7.2 Ha).
The compound among the choices given below is :
AN A
(A) & (B) _\=)—0\/
O

(©) '/\/\O,lk/ (D) _E/O—“' -

TB.C. : OU/17/ET—III 24




33. fm=fared wEhye § ¢

O 6 A

(A) A THCiHfeF %, B fa-wimfes § ofR ¢ wifes ®

(B) A WAl & B wfi-wifed ¥ @ik C wuqiifes §

© A Sh-gidfE % B A ¥ ok O W t

D) A FEARE ¥ B WAk ¢ oK C wia-wlifes &

‘ 34. TF wWfw A (C;H;50,), 'H NMR ¥gm # frfafen sifws owfar % ¢

I NMR (8) : 7.10 (1H, dt, J = 16 Hz and 7.2 Hz), 5.90 (1H, d, J = 16 Hz),
410 2H, q, J = 7.2 Hz), 2.10 (2H, m), 1.25 3H, t, J = 7.2 Hz), 0.90

(8H, t, J = 7.2 Hz).

S S ¥ 2

A : B |

20 SAEEENS
O | ‘ O

© /\AO/U\/ (D.) —-\_—.VO-K/ ’

T.B.C. : 01/17/ET—III 25 - P.T.O.



35. The major product‘ formed in the reaction sequence is :

(i) CHo(COOMe),
CHO NaOMe
(ii) heat
I

Citronellal

™. COOMe
(A)

|

(B)
(C)
(D)

T.B.C. : 01/17/ET—III 26



35. fTrefafea sifufen & ge s =01 & 2

(i) CHo(COOMe),
NaOMe
(i) heat i
Citronellal

. _.COOMe
(A) '

©

) COOMe

T.B.C. : 01/17/ET—III 27 Z P.T.O.




36. The major product of the following reaction is :

i) BH;. THF
S,
ii) Hy0,, NaOH
his Me
OH “‘\\\\Oﬂ
(A) ' (B)
Me &
aoH :
‘ O
(C) , (D)

37. A disaccharide that will not give Benedict's test and ‘will not form

osazone is :
(A) Maltose (B) Lactose
~ (C) Cellobiose (D) Sucrose

T.B.C.: 01/17/ET—III 28



36. Trfafen sfufea § qex sar =1 § 2

i) BH3. THF
ii) H04, NaOH -
Mo Me
OH ' ‘\\\\\OH

(A) | (B)

Me Me

O '
O

(0) (D)

37. % TREWUTT FEw ¥ W IAfewe whew wE 2m of stersid we

SR ?
(A) TeE™ (B) éafaé
(C) JE=ma™ (D) g

T.B.C. : OV17/ET—III 29 | , P.1.0.



38. The correct sequence of the amino acids presents in the tripeptide given

below is :
Me JMe Me OH
Tl
" N\)k OH
“ Y )
O %_ H
o
(B) Val-Thr-Ser - r

(A) Val-Ser-Thr

(C) Leu-Ser-Thr (D) Leu-Thr-Ser

39. Thermal reaction of allyl phenyl ether generates a mixture of ortho and

pata-allyl phenols. 'The para-allyl phenol is formed via

(A) [3, 5]-sigmatropic shift

(B) First ortho-allyl phenol is formed, which then undergoes a [3,3]-

sigma tropic shift

(C) Twa consecutive [3, 3]-sigmatropic shifts

(D) Dissociation to generate allyl cation, which thén adds at para-position

T.B.C.: 01/17/ET—IIT 30



38. T ¥ M TEiwme # W ol W W@ W ow & 2

Me Me Me OH ’
:i| 0
N\/Il\ OH
o 2 H L
| ou -
(A) TEA-T-F (B) oHA-¥-
(©) fag-W-v D) fag-g-3w

39. TwTEE fTEet SR w Tl arfufEar @ el ok Su-wmret fRRter @ fasr sefea
o ¥, Yu-weme frle wef A 9w s a € 2

(A) [8, 5)-fameifrs e

(B) wEe el fpfe s § o% @9 [3,3)-Fmefe frwe @ W

(C) @ &R [3, 3)-frreifs fire

(D) TS %erdd & TR & fou fowed, o5 . Wo-feafy § sear & |

P.T.0.

T.B.C.: 01/17/ET—III 31



40. The major product formed in the following reaction is :

NaNO,, aq. HC
oo
0-5°C
NO, OH
(C) | D)

41. For the following allylib oxidation reaction, the appropriate statement, among

. the choice given below is :

Yo — g -8n
| ~ H SOH  HO” H
A | &

(A) Suitable reagent is KMnO4 and the major product is A
(B) Suitable reagent is KMnO, and the major product is B
(C) Suitable reagent is Se02 and the major product is A

| (D) Suitable reagent is SeO, and the major product is B
TB.C.: 01/17/ET—III | 32 "



40. Tafafes sfufern § qer sor =1 § 2

‘ NaNO,, aq. HCI
e
0-s%
NH,
(©) (Ij D) m/ |

41, Frefafed weset stiww afifEa @ fay, S we SwER S 2

(A) KMnO, 3w i § iR 4&7 S A &
(B) mn%mgaﬁaqfﬂwz"ﬁﬂg@qWB%
(C) Se0, STIF aifywd® T 3N q&a SaE A ®

D) SeO, ST fi® ¥ iR &7 39K B
T.B.C. : 01/17/ET—III 33 | P.T.O.



42.

43.

The final product in the following reaction is :

@N“z (i) NaNO,, HCI
COOH (%
(A) (B)

The major product formed in the reaction sequence 1is :

’ -
4 =" () PA(PPhy)/CuliBUNH,/ A
- (if) LiAIH,

| . 0\/\ | TS OH
(A) (B) |
|

| S OH XY
(C) (D)
g w ot OH

T.B.C. : 01/17/ET—III 34



42. TAfatea sfyufwar d sifm SO =1 § 2

@C“”z (i)v NaNOg, HCI
COOH (%

(D)

43, fTr=fafea sfufen 4 go0 s =1 § 2

O o e PO PAPPh/CUIBUNHy/ A
- (i) LiAH,
X OH
(B) »
' P
D) _ '
OH

T.B.C.: OV17/ET-III 35 P.T.O.




44.  The major product formed on nitration (HNO4/H,SO,) of uridine followed by

reduction with tin and HCI is :

NH,
I\
(A) o
R
o)
j “NH
B
(B) e ,:I/Ko
R
0
H.N
2 i NH
©) o
R

NH
N
N
Or
D) ~
HzN)\N N
R

T.B.C.: 01/17/ET—III 36



44. FEF & TR (HNO4/H,S0,) & o€ o7 9o HCl § 31997 1 W =H

SR A Sl § 2

NH,
l\
A
(A) o
R
o)
| NH
-
B N N0
R
0
HoN
| . i NH
©) ?/&O
1 -
NH
8
N
DR
D) ~
HgN*N N
R

T.B.C.: 0117/ETIII 37 - : PT.O.



45. The major product X and Y are :

« K2CO H,,10%Pd/C
/\N02 + A]/\ 2y o X 2 ( .Y
0

Y

X
0 |
(A) \(\)k/ \OEZ
NO; b
O
' \(-);\\Et
(B) ‘ N
NO, | H

OH | OH
©
NO, NH;
OH - OH
D) .
NOQ NHZ

T.B.C. : O1/17/ET—III 38




45. TEI 3R X SIRY =H|M T ?

| K,CO3 H..10%Pd/C
- No, * 4\[1/\ W IR L. - Y
O ;

Y

X
O
0 5
B) - | N
NO, H
OH ' OH
Et Et
2 &
© .
NO, NH2

OH OH
Et
(D)
NO, NH;

T.B.C.: 01/17/ET—III : 39 P.T.O.



" 46. The major product formed in the reaction is :

N

OH

(A)
OH

B)
OH

©)
X-"0H

D) =

T.B.C.: 01/17/ET—III
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t-BUOOH, Ti(O-'Pr)4

(+)-diethyl tartrate

40



.46. ﬁﬂﬁf@ﬁﬁﬂmﬁg@mwm?

X OH t—BuOOH,'Tl(o-‘Pr)“;
(+)-diethyl tartrate
I
OH
(A)
| OH
(B)

(©)

D)

TB.C. : 01/17/ET—III 41 _ P.T.0.



47.

48.

The major product in the following reaction is :

'l"l | (i) H30*

CHO ore \
N
e H
" CONMe;
: (OC)MezN
©) ©f\g D) m

The major product formed in the following reaction is :

| L
| OH
(©) C@ | D)

1".4

T.B.C. : OV17/ET—III . 42



ﬁmﬁf@aa&mﬁg@wwaﬁm-?

47.
m (i) Me,NCHO, POCI;
N (i) HzO*
| N .
Y - OHC \
. N ‘ N
. H ' e - H |
CONMe, - |
A  (OC)Me,N
(©) (:C\s ® m
48. Frefafem sfufea § go1 e w0 Sm 2
OH
(A) (:3/ | (B) '
Yo Tee
| | H
TB.C. : 01/17/ET—III 43

P.T.O.



49. The major product formed in the following reaction is :

)\/ + 2N L
NF = 'NO; (ii) TiCls, HCI
- o

O
(®)) /O/ (D) . ,
NH,

50. The major product formed in the following reaction is :
o :
(i) CHoNy, Et,0
(i) MeMgCl, Et,0
o (iii) H;O*
O O
A) - o ® _OMe
O o)
(®)) D)
(0]

T.B.C. : 01/17/ET—III 44



49. fTrefafien sfufra § e s =0 2m 2

)\/ + 2N 1 Hipet .
Z T Z7No, (il) TiCls, HCI
O ‘
A) /G - ® ﬁ
o)
© /O/ D)
| | ‘ NH2

50. Tr=fafea sifufean § qea s @ @ 2
2 () CHoNy, E,O
2192, K2 _
d (i) MeMgCl, Et,0
o - (iii) H3O*

.
© &\ - -
0]

T.B.C.: 01/17/ET—III R I IR P.T.0.




51.

52.

53.

54.

55.

Among the following mixtures, the most likely to ideal solution is :

(A) NaCl-water (B) Heptane-octane

‘(C) Ethanol-benzene (D) Heptane water

The separation between the adjacent energy levels of a particle in an one-

dimensional box of length a is

@A) n2h%8ma® B) (@22

(©) (2n + Dh%8ma? (D) 8ma%n?

The number of compoﬁents present in equilibria; NH,Cl(s) & NH3(é) + HCl(g) :
@ 1 ' | | (B) 2

C) 3 : D) 4

To be classified as “nanoscale” an object must have one-dimension in the

order :
&) 10710 m  ®) 105 m
€ 108 m . D 10%m

A zero order reaction is 50% complete in 30 minutes. How long, after the

starf of the reaction, will the reaction be 90% complete ?
(A) 53 minutes (B) 54 minutes

(C) 59 minutes : , (D) 55 minutes

T.B.C. : 01/17/ETIII | 46



ol.

92.

53.

54.

55.

frafafeg § § s fasm @ oyl foog & @ ¥ 2

(A) NaCl-5d - (B) swH-3RA

(0) - D) T v

o THEE 9T TF TH-30 S § T w0 % geigedt el TR % e geees

Y ?

(A) n2h%8ma? (B) (a/2)V2

© (@n + 1)h%8ma? (D) 8ma?/h?

e NH,CI(s) <> NHy(g) + HOlg) # wafker aqaaa‘f' 1 e foat ¥ 2
A4 1 (B) 2

(C) 3 D) 4

T A % w9 § oied s @ fAU O 9 w1 T o Ry iz # e
e 2 |

A) 10710 p "B) 10715
€ 108 m | O 107 m

TF Y@ ®if w1 Afuiswea 30 e & 50% qof 2t €1 5@ ifufran =1 ey 2R

- ® IR 90% T wA | feRa T e 2

(A) 53 fe (B) 54 fae

(C) 59 foe D) 55 fae

TB.C. : 01/17/ET—III 47 | ~ P.T.O.



56.

57.

58.

59.

60.

Which one of the following is not a perfect differential ?
@ C® ar

(©) dQ (D) dH

Bragg’s law can be stated as 3 -

(A) nh = 2dsin (B) nk = 2asin®
(©) nh = J2d sin® D) d = 2isin®

How many phases are present in the equilibria, CaCO4(s) &> CaO(s) + COy(g)?

w1 B) 2

© 3 | ™ 4

Any equation of state can be transf(‘)rmedi to the reduced equation of state,
if the parent equation contains

(A) Any four constants

(B) R and four constants

(C) R and three constants

(D) The gas constant R and two more constants

The origin of intermolecular attraction in helium gas is :
(A) Dipole-induced dipole attraction

(B) Dipole-dipole attraction

(C) Instantaneous dipole-induced dipole attraction

D) Indﬁced dipole-induced dipole attraction

T.B.C.: 0V17/ET—III 48



56.

57.

58.

59.

60.

Frofefan § @ # auEd s TR ?

A) dG (B) dT

(C). dQ D) dH

‘TR M R TFE T ER W AR R ?

(A) nk = 2dsin® (B) nA = 2asin®

(C) ni = V2d sin® D) d = 21sin®

qreRersi CaCOg(s) < CaO(s) + COq(g) H fohaft sreend suftem § 2
A 1 B 2

C) 3 D) 4

fopg sTeRen & GHIHA, ﬁﬁﬁ%m%mﬁwmlm fepal ST ehel
g, At 5@ wiiew # .

(A) % =R forgs @
(B) R 3R =R fers =i

©) R 3R &7 feeisn &
D) %WR@I@@I&FMW
éﬁwﬁvﬁwwﬁwmﬂlﬁswm fh THR Ht § ?

A) Teya-ifa fgya smsor

(B) feya-feym smesm

(C) ko Teya-dfa fgya smersm

D) e fya-iRa feya s

TB.C. : 01/17/ET—III 49 ‘ P.T.O.



61. Mean velocity, most probable velocity and root mean square velocity are

approximately in the ratio :

(A) 113:1:1.23 | B) 123:1:1.13

C) 123:113:1 M) 1:113:1.23

62.. The fraction of molecules of a gas possessing velocities in a given range |

depends on :
(A) Total number of molecules (B) Temperature
(C) Volume of the gas (D) Pressure of the gas |

63. The bond energies of Nz,' N3 changés in the order :

(A) N, = N3 (B) Ny > Nj

© N, < N} D) Ny = Nj =0
64. The heat of formation (AH;) of .002 is equal to :

(A) Zero |

(B) Molar heat of con;xbustion of graphite

(C) Sum of heat of formation of CO(g) and Oy(g)

(D) Molal heat of combustion of CO(g}

65. If the equilibrium bond length of HCl molecule is 1.2746 A, its dipole

moment will be :
(A) 1.999 x 1022 C m ' B) 1999 x 1027 C'm

. (© 1999 x 1027 Cm D) 19.99 x 1079 C m
T.B.C.: 0V/17/ET—III - 50



61.

62.

63.

64.

65.

mwén,wﬁﬁmﬁﬁén,aﬂ?u@mwaﬁéﬁ,wmmmﬁaaﬁ?
(A) 1.13:1:1.23 (B 123:1:113

(C) 123 :1.13: 1 @0) 1:113:123

Rt T A o e # emet A v W s e w Bk a2
A) el w HA e (B) @

(©) ¥ F s D Wwam

Ny, N3 ®1 o4 o fw & wftaffa ont & 2

&) Ny =N} B) N, > Nj

© Ny < N} D) Ny =N} =0

CO, #t o # w7 (AHy) foah swR ¥ 7

(A) I |

(B) UHEZ % TET FI HER oMl

() cogmﬂ:oggaﬁﬁﬁﬁwa@w

(D) CO(g) & TET. ! HieTdd TOAT i

aﬁHClSTﬂﬁWWW@LW%A%,?hm%@WW
am 2 | |

A) 1999 x 102° Cm B) 1.999 x 1027 C m

(C) 1999 x 102" C m D) 1999 x 102° C m

T.B.C.: 0V/17/ET—III - | 51 . P.T.O.



66. The origin of the D lines in the spectrum of the atomic sodium is due to

electronically excited :
(A) S electron | (B) P electron
(C) D electron o (D) F electron
67. For an orthorhombic system choose the correct relation :
m)a=b:qa=ﬁ=y£%5V
(B) a=b#cu0=0=90°%y=120°
© szbeeag=p=ry=90°
D arbzeoa=1=90"2p
68. What happens to surfactants at CMC :
(A) Aggregates to form micelle
(B) Surfactants dissociates
(C) Converts from normal micelle to reverse micelle
(D) Converts from reverse micelle to normal micellé
69. The energy of photori associated with light of wavelengh 200 nm is :
(A) 99 x 10719 J '- B) 09 x 10719 g
(€©) 9.9 x 107197 | D) 9.0 x 10719 g

70. If e* is an eigen function and d"/dx" is an operator, then the eigen

value will be : -

@ ot ®

C) n | | D) n®
TB.C.: OV1TET—II A 52



66.

67.

68.

69.

70.

W@q@w&mﬁD%@aﬁﬁwﬁmﬁ@a@ﬁm%m

(A) S 3R (B) P s
(C) D soeRH (D) F TR
Th 3N gumelt & fou w8 gy e § 2
(A) a=b=c;oc=B=y='9b°

(B) a=b¢c;a=B_=90°,y=120°

C) azbzca=0=7y=90°

D) a#zbzc;o=7y=90 %8

CMC W Joufha ®hi 1 %1 & & 2
(A) Thg TR THHA o €

(B) meﬁmﬁm%

(C) Wﬁ@aémﬁ@aﬁvﬁaﬁm%
(D) W= frde § wm e § ftad o ®

- 200 nm WRE & YhET § gEhyd BReE # s feal T2

(A) 99 x 10719 J B) 0.9 x 10712 g

(©) 99 x 10719 g . D) 9.0 x 107192 g

qﬁéw@mwmdn/dxnﬁwiwmﬂ?WWM?
(A) o B) a

C) n (D) _no‘

T.B.C.: 01/17/ET—III 53 , P10,



71. A projectile of mass 1.0 g is known to within 1 um 571, Calculate the minimum

uncertainty in its position :
(A) 5 x 10%6 m s7! " (B) 5 x 1028 m
(C) 5 x 1028 m s (D) 5 x 10728 m

72. 15.0 grams of pure acetic acid (mol wt. = 60) are dissolved in water and
made up to a litre. Choose the correct statement. The concentration of the

solution is :
(A) 0.25F (B) 0.256M
(C) 0.25m (D) "0.25N
73. The compressibility factor of a van der Waal’s gas at the critical state is :
(A) 3/8 | (B) 8/3
(C) 3/27 (D) .83'2'?
74. The SI unit of pressure is :
(A) N/m® (B) N
(©) N.m? - (D) N/m

75. A mixture of 0.0124 mole of Hy and 0.0246 mole of 1, was heated at 458°C
until equilbrium was attained. Amount of HI at equilibrium = 0.0231 mole.

Calculate the equilibrium constant :
(A) 1.749 (B) 175.72

(C) 48.10 (D) 2082.48
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o

72.

73.

74.

75.

1.c'gwwwamlums‘1ﬁm%lwwﬁ?ﬁmaﬁrﬁaﬁmm

. AdShEA aa'li“aq :
(A) 5 x 10%6 m s7! B 5x10%m
(€ 5x 1026 m g1 | D 5x 102 m

TS Wifew o (A 9R = 60) 1 15.0 T8 & wet & Sl o1 g9 1 o s
ST ¥ W@ we g e W wisw o ¥ o2 |

(A) 0.25F | (B) 0.25M

(©) 0.25m (D) 0.25N

TH AVER A F N B Hifw S W e wE e § 2

A) 38  ® 83

(C) 8/27 D) 8/27 | ‘
<T@ H SI (THIAE.) THE T 7 ?

(A) N/m? » ~ ® N

(C) N.m? (D) N/m

Hy % 0.0124 511 iR I, & 0.0246 AT & fasm =) W o @% 458°C

R T R ST ¥ HI %t SR WA = 0.0231 Hia ¥ greeen ks

H AT BT :
(A) 1.749 B) 75.72
(©) 4810 (D) 2082.48

T.B.C.: 01/17/ET—III ' 55 P.T.O.



