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CHEMICAL SCIENCE
Paper III

Time Allowed : 2% Hours] [Maximum Marks : 150

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

carries two (2) marks. Attempt all questions.

1. Molecular formula of Zeise’s salt :
&) Ky[Pt(n? - C,H, )Cl, |H,0 ®) K[Pt(n? - C,H, )Cl, [H,0
(©) Ky[Pt(n® — C5H;)Cly |H,0 D) K, [PtCl,]H,0
2 Shielding effect of‘electr;ns decreases in the order of :
(A) &> ppd>if B) ssp>Ff>d
(C) f<d<p<s M) d<f<p<s
3. Which one of the following molecules is not isoelectronic ?
(A) BFy - (®) cor
(C) CHy (D) NHj
4. IUPAC nomenclature for the superheavy element having atomic number
109 is :
(A) Uni-nil-unium (B) Un-un-ennium
(Cj Uni-nil-ennium (D) Un-en-ennium

T.B.C. : 32/13/ET—III 2



T faame
wyq-ux 111

qug : 2% WU [quifs @ 150

AE :—39 999-9A § u=en (75) aghw.mﬁlmma‘aiﬁ(z)aim%lmﬁ

DS,

JyHl & ST S |

Sty wEu w1 enfias g3 ;T ?

(A) KQEPt(n2—CQH4)Cls}H20 B) K[Pt(n* - C;H,)Cl; |H,0
© K,[Pt(n® —05H5)03]HZO D) K, [PtCl,|H,0

A F ufRew v fm W H wedr ¥ 2

(A) s>p>d>f | B) s>p>f>d

(C) f<d<p<s M d<f<p<s

frfafe 3 & FH9 3] TRE-soaRE T8 & ?

(A) BF; (B) COZ

(C) CHy (D) NH;

T e 109 9 AN (geEEt) a@ # [UPAC FHE0 #1 ® 2
A) gH-fra-gfam (B) F-FA-TfrA

(C) F-fra-ufEm (D) FA-T-TIH

TR.C. : 32/13/ET—III 3 ' P.T.O.



5. Which one of the following statements is wrong ?

(A) Helium is the most common mobile phase in gas liquid

chromatography

(B) In gas solid chromatography the mobile phase is a gas and the stationary

phase 1s a solid

(C) In ion chromatography the stationary phase is finely-grounded ion-

exchange resin
(D) Cond.uct.ivity detector is not well suited for ion chromatography

6. The air-propane flame gives temperature of around 1950°C, which is best

sensitivity for :

(A) Alkali metals

(B) Lanthanides

(C) Transition metals

(D) Elements which form highly refractory oxides

7. Which solute would provide the sharper end point in a titration with

0.10 M NaOH ?
(A) 0.10 M iodic acid (HIO;) (B) 0.10 M hypochlorous acid

(C) 0.10 M nitrous acid (D) 0.10 M salicylic acid

T.B.C. : 32/13/ET—III 4



5. ﬁwﬁf@aﬁ@%ﬂm;ww%?
(A) T fofses sicorer 3 difoes wdftss nfaam s@Eeen ¥

(B) mmmﬁvﬁrnﬁm@ﬁa%aﬂwwmwm

5
(C) = ®HemTE § feer smwen ofd a8 uftha amaw fafmg e &
(D) 3T3F mEZATH & fou =es @ guEg T8 ®

6. a@—ﬁﬁ?méﬂmwso%méﬁ%@mmmmm

T ?
(A) #F ¥1g
(B) RS
(C) Ty wge
(D) 3I=9 IFUadl AFEES F4M1 9 o
7. = faem 0.10 M NaOH # A9 # siaiga T I=<feag om ?
(A) 0.10 M smEifes 3= (HIO;)  (B) 0.10 M ERUERIRG 37

(C) 0.10 M =29 3= (D) 0.10 M Sfafafas 7=

T.B.C. : 32/13/ET—III P.T.0.
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8. The self-indicating silica gel (impregnated with cobalt chloride) turns pink
on absorbing moisture and becomes blue on heating. The pink and blue colours

are respectively due to :

(A) Co?'" and Co?*

(B) [Co(H,0)s]*" and CoyCO4
(€) [Co(H,0)5* and [CoCl, >

D) [Co(Hy0) *" and [Co(H,0)5 "

-

9. Which one of the following molecules does not obey the 18-electron
rule ?
(A) [Mn(CO)] (B) Fe(CO);
© [Ccrco), T (D) [Mn(C0O),Cl,]*

10. Gem quality beryls are aquamarine (blue), emerald (Green) and red beryl,
however pure beryl (BegAl, SigOqg) is colorless. The colours in aquamarine,

emerald and red beryl is due to presence of :
(A) Fe?* Cr®* and MnZ* (B) A3, Fe®* and Cr3*

(C) Mn?*, Cr®* and Co?* (D) Mn2*, Co%* and Cr3*

T.B.C. : 32/13/ET—III 6



8. wawaw fafee Y@ (FeE FEREE @ w9 GAfaE) T F1 EifE # e
B ST % IR TH H W Alen @ S €1 Temst iR Ao T s R @R
T 2
(A)  Co?" a1 Co?*
(B) [Co(H,0) ** e CoyCOy
(©) [Co(Hy0) ** @ [CoCl,
,' (D) [Co(Hy0)g " aem [Co(OHQO)G i
9. frofafas § § =99 3 18-3oeeq Faw =1 wem & w3 ?
(A) [Mn(CO)4] (B) Fe(CO);
© [CrcoT ' (D) [Mn(CO)4012]2'

10. ¥ 7O agd, 3% (e, 9 (R) 3R A 95 €, @ tE 8 35 (BegAly, SigOqg)

TTEE &1 9%s, T 3R o 9gd § T fhwwr sufeufa @ 2@ ¥ 2
“(A) FeZt, Cr3* @ Mn2Zt (B) AI*, Fe3t @am Cr3+

(C) - Mn2*, Cr3* a9 Co2+ (D) Mn?*, Co2* @91 Cr3*

T.B.C. : 32/13/ET—III 7 PT.0.



11,

12.

13.

14.

T.B.C:

Which of the following is/are paramagnetic ?
NOy, NO, NyOy4, N5Og, N5Op

(A) only NO, (B) NO,; and NO

(C) NO, NOy; and NyOp (D) All of these

dn-pnt bonding is shown in :

(A) NOj3, NO;, N3, CN~ (B) P,0;, P,Og, PO~
(C) NH;, PHg, BiH; (D) CO, NO, COgy, NO,
According to the .Lux-Flood definition XeFgz behaves as :

(A) a base (B) an oxidising. agent

(C) a reducing agent (D) an acid

The IUPAC name of the complex [Co(NO,) (NHz)s |Cl is :
(A) Nitrito-N-pentammine cobalt (III) chloride
(B) Pentammine nitrito-N-cobalt (III) chloride
(C) Pentammine nitrito-N-cobalt (II) chloride

(D) Nitrito-N-pentammine cobalt (II) chloride

: 32/13/ET—III 8



11. frafafen § & sFay/sE o0 g=E 2/E ?
NO,, NO, Ny0,4, NyOy, NyOp
(A) =Hgd NO, (B) NO, @ar NO
(C) NO, NO2. qe°l NoOp | (D) & |
12. dm-pr S=@T ®iF qEOAl & 7
(A) NOj, NO3, N*°,CN- (B) P05, P,05, PO;”
(C) NH,, PHy, BiH; - (D) €O, NO, COy, NO,
13. oERI-9eE GRUm & ISR XeF; $9 EgR &l § 7
(A) &R (B) SIeRdrRmE  SAfeRdl
(C) STTEgFRE ATaswhdl D) 3=
14. =g [Co(NO,) (NHy); |C1 =1 IUPAC 91§ #1 & ?
(A) TEHA-TA-T=mEA-wEee (1) FANEsS
(B) imm—maa-m-m (I1I) FERES
(C) T=mHET AEde-tH-sEee (II) FEs

(D) ERI-TA-T=mEa Seee (1) FREs

T.B.C. : 32/13/ET—III 9 PO



15. In the hydroformylation reaction the intermediate with CH3—CHy,—CHy—

Co(CO)y :
(A) forms an acyl intermediate
(B) forms an adduct with olefin
(C) reacts with Hy
(D) eliminates propane

16. Waker’s process uses the catalyst :
(A) [PACl,]%
(B) [Rh(éO)zlzl—
(C)  [Pt(CoH,)Clg]™
(D) Ziegler-Natta’s catalyst

17. A solution containing 2.675 gm of CoCl,.6 NHg (M. wt = 267.5) is passed
through a cation exchanger. The chloride ions obtained in solutions were
treated with excess of AgNOj; to give 4.78 g of AgCl (M. wt = 143.5). The

formula of the complex formed is :
(A) [CoCly(NHg),ICl (B) [CoCl3(NHg)s]

(C) [Co(NHg)glClg (D) [CoCL(NH3)5ICl,

T.B.C. : 32/13/ET—III 10



15.  eEgraideyE sfufsar § CHg—CHy—CHy—Co(CO), & HIY HeRy
(A) T TfES TeRy SEEl ¥
(B) oNfafed & Wy & A9ads a9 T ©
(©) H, # e sfufEm ww@ ¥
(D) Wi = e ¥
16. dRY WA fHE SORE HT STET HAr T O?
(A) [PdCl,]%~
(B) [Rh(CO),1,]~
(@) PHCHOCLI™
D) -T2 AT

17.  2.675 gm CoCl,.6 NH, (%% 4R = 267.5) 9el T faea =1 yarwss fafmmere
q T I I ¢ fOeEE. d g SERse H{EAl H, 4.78 g AgClg (STvae
YR = 143.5) 39 & fou sifafaa AgNO,; $ Wiy sifvwa fear smar @ @1 faso

& FGA B :
(C) [Co(NHj3)glClg (D) [CoCl(NHg)5ICl,

T.B.C. : 32/13/ET—III : 5 i P.T:0.



18. Nature has chosen Zn(II) ion at the active sites of many hydrolytic enzyme

because :

(A) Zn(II) is a poor Lewis aéid

(B) Zn(II) does not have chemically accessible redox states
(C) Zn(II) forms both four and higher coordination complexes
(D) Zn(II) forms weak complexes with oxygen donor ligands

19. Metals functic;n needed in photosynthesis and respiration are :
(A) Zn, Ga and Ca (B) Al, Ga, in
(C) Mn, Fe, Co and Cu (D) Zn, Mé, Ca
20. Hydrated aluminium chloride is ionic and soluble in water results :
(A) AI?* and CI™ ions
(B) [Al(H,0)g]%* and Cl™ ions
(C) [AICIy(H50)40" and [AICI(H50)5]™

(D) None of the above

T.B.C. : 32/13/ET—III 12



18,  WHfa I Zn(ll) @A F IEH el ATRAE TWEH $ GHA W@HE W G @
i
(A Zn(Il) TF TEd wfe" &7 T
(B) Zn(Il) &1 Temafrwal gme e e@wen 78
(C) Zn(ID) IR @1 aifuss wwag fag = ¥
(D) Zn(ll) Taa sfRfsHem & @9 gda fH o=@ €
19. frt Ul # FE W sTevEEd SEE-GvET R veed § A ¥ 2
(A) Zn, Ga aﬁ:ba | (ﬁ) Al, Ga, In |
(C) Mn, Fe, Co 3R Cu (D) Zn, Mg, Ca

00. e Tafafm FeEe Sl g € #iR ww A faeg g % uftoraeasd =4

o ¥ ?

(A) A% 3R ClI- &ma

(B) [Al(Hy0)gl3* 3R CI™ 3

(C) [AICIy(H,0),]* 3R (AIC,(H0))™

(D) S9gF # | HE TR

T.B.C. : 32/13/ET—III 13 PO



21. Jahn-Teller effect affects the geometry of :

(A) [Cr(Hy0)g]3* (B) [Cu(NH,),]%*
(©) [Mn(H,0)5%* @) [Coten)s "

[* en : ethylene diammine] .
22. Argon is used :
(A) to obtain low temperature
(B) in radiotherapy for treatment of cancer
(C) in ﬁlling airships
(D) in high temperature welding

23. Vaska’s compound (I) reacts with acyl azides (II) form adduct (ITD) :

L co 0 g o
W i N e
I + Ar—C—N; —> Ir
01/ i’ anS?
of e
@ D (I11)

The rate of adduct formation depends on nature of Ligand ‘L’.
Predict the correct order from the following :
(A) N3 <Cl<Br<I (B) Cl<Br <1< Ny4-.

(C)I<Br<CI<N3 (D) N3 < I < Br < Cl

T.B.C. : 32/13/ET—III 14



21.

22.

23.

"(C) T<Br<Cl<Nj .

SH-2er yyE fegst safafa =1 gwfag & & 2

(A)

(&)

[Cr(Hy0)g13*

[Mn(H,0)g]2*

[* en : YT SBUHIA]

amfa fred wgea ot & 2

(A)

(B)

(©)

(D)

= 99 o9 s H

HW & oS & fag Wedgrd #

agAE oA H
3I=9 99 do FE H

(B) [Cu(NHj),l%*

® [Coten); [

a1 AR (1) ufEs Osmes (D) £ 919 & =t sfysds () == 8 o

(A) N3 <Cl<Br<lI

T.BE:

32/13/ET—III
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Cl < Br <1 < Ng

(D) N3 <I<Br<(Cl

PG



24.

25.

26.

T.B.C.

NiClQIP(C2H5)2 (CgHp)], exhibits temperature dependent magnetic
behaviour (paramagnetic/diamagnetic). The co-ordination geometries of NiZ*

in the paramagnetic and diamagnetic states are :
(A) Tetrahedral and tetr‘ahedra]
(B) Square planar and square planar
(C) Tetrahedral ahd square planar
(D) Square planar. and tetrahedral
The following reaction
B o DR, + Sg + NH,CI
the product is :
(A) SyN, . | (B) S/N,
(C) S,N, (D) S3Nj

Indicate which of the following is acceptable wave function ?

(A) y = X2 (B) y = X2
(C) y = tan X D) ¢y =X .
: 32/13/ET—III ’ 16



24.  NiCly[P(CoHg)y (CgHg)l, T Fisit Framiar =aer (Sryriehia/fagmashid) s
7l Niz+ﬁ'aﬁaﬁqsﬂ1fg§aﬁamsﬁﬁﬁiﬂ'ﬁwﬁﬁw% ?

(A) =gFhad R Fghes

(B) =0l ¥Haer IR o wHao

() =greF @R = wEae

(D) =7 GHae 3R FJHAR
95. frafafea sfufean

T L S + Sg + NH,CI

# IO F ¥ ?

(A) SN, (B) S4N,

(C) SyN, - (D) SgN3
26, frefafan § & whwed wn W A A

A) v = X2 B) y =X

T.B.C. : 32/13/ET—III 29 P.T.O.



27. A projectile of mass 1.0 g is known to within 1 pm s~L. Calculate the minimum

uncertainty in its position :
(A) 5 x 1026 ms™! (B) 5 x 1026 m
(C) 5 x 10726 mg1 ) D) 5 x 1026 m

98.  An electron is confined to a one-dimensional box, 1 A in extension, its ground

state energy will be :

(A) 6.024 x 10718 J (B) 6.024 x 10724 J

(C) 6.024 x 1‘0-26 J (D) 6.024 x 10716 J
29. The zero point energy of a harmonic oscillator is :

(A) o (B) zero

(C) ‘;-h‘” (D) '%hm

30. In the hydrogen molecule, when hydrogen is replaced by deuterium, what

will happen to the rotational constant B ?
(A) increases (B) becomes zero

(C) decreases (D) remains the same

T.B.C. : 32/13/ET—III 18



27.

28.

29.

30.

1.0 g S 1 Toh I 1 pm s1 B R WA T ¥ T feafa st =g
sifafysaa @1 e HifeT ¢

(A) 5 x 1026 ms?1 (B) 5 x 1026 m
(C) 5 x 10726 ms™! ‘ M) 5 x 1026 m

U TR UF UH-AEE a H 1 A & fawr # sEE ge e S a4
aft 2 |

(&) 6024 x 107183 (B) 6.024 x 1024 J
(C) 6.024 x 10-2'6 J (D) 6.024 x 10716 J
T TEEd S = fog ol ®=% 2

(A how (B) =

() %hm : (D) %hm

TESRE @Y § W FEeE #1 ggeifEn ¥ ufwafia e S € @ e e
B d = @ ?

(A) Fem (B) ¥ & Smam

(C) ==& - (D) J& WM

T.B.C. : 32/13/ET—III 19 P.T.O.



31.

32.

33.

~B.C.

When you record a ultraviolet photoelectron spectrum of a molecule, we get

progression. What information does this progression give ?

(A) Rotational energy levels |

(B) Vibrational energy levels

(C) Electronic energy levels

(D) Franck-Condon principle

Which molecule among the following belongs to asymmetric top ?
(A) CHy,CHCI . (B) BCl4

(C) CH3Cl (D) OCS

A gas (system) at 0.1 atm. pressure is enclosed in a cylinder fitted with a
weightless, frictionless piston and the cylinder is placed in the surroundings,
where the pressure is 1 atm. In the spontaneous process that occurs

isothermally :

(A) entropy of the system increases, that of surrounding decreases
(B) entropy of the system decreases, tha.t of surrounding increases
(C) entropy of the system and the surrounding increases

(D) entropy of the system and the surrounding decreases

: 32/13/ET—II1 20



31, U9 B9 TH AV H T Fuimd W @@ € O = uw wifa wra i ¥ oW
e | el SEed fierd & 2

(A) o e W
(B) e T
(C) zoRMH e &KX
(D) Ber-wtea fag
32. _ﬁﬁﬁ@aﬁ@mmmﬁawﬁéﬁmﬁw% ?
(A) CHchCI ' ’ (B) BCl,
(€) QHJCl - (D) OCS

33 0.1 atm T@ W TF g (WEH) # wF fafeex #§ w= fE ¥ S awde,
r%aﬁwa%ma%@mﬁ%iaﬁ;étmm%m(mﬁaﬂt)r@w
¥ | wyafda wima #, S wEsAa gl ¥, 9

(A) HY & IFFH TG Fem, SEH AEIE (IR H{R) =AM
(B) WHH W1 IHH WY WS, IEE ANUW (IR AR) =W
(C) WA 3R =R 3 w1 IHH AT @

(D) wHH 3R =R R = SEH TY "M

T.B.C. : 32/13/ET—III 21 PO



34. If AG =0 for a reaction, then :
(A) AH =0 (B) AS =0

(C)  k(equilibrium constant) = 0 D) 2=1

1 T
35. ) mole of gas A and 5 mole of gas B (both ideal gases) are allowed to mix

freely at a constant pressure of 1 atm. and at constant temperature of

300 K. The entropy change during mixing is :

(A) 300 cals K1

1 5
(B) 2.303 x 1.987 log 5 cals Xt

(C) 300 x 1.987 cals K1
(D) 2.303 x 1.987 log 2 cals K1

36. The no. of phases and components present in the following equilibria

are :
CaCOy; == Ca0, + COgy

(A) 3 and 2 (B) 3 and 3

(C) 2 and 3 (D) 2 and 2

37. The ionic strength of a solution containing 0.1 molal, each of CuSO, and
A12(804)3 iS 3

e e e o e

(A) 02 m (B) 0.7 m

(C) 19 m (D) 1.0 m

T.B.C. : 32/13/ET—III 22



34. ufz wF wfafean & foQ AG = 0 &, @ :
(A) AH =0 (B) AS =0

(C) k(EramEy fems) = 0 D k=1

35. ﬁ'aAw%tﬁaaﬂtﬁaBm%nﬁa(aﬁmﬁﬁ)ﬁwmﬁlam

% fom =@ W 3R 300 K & from om0 w fremn s ®) foem & SR SoRd
u9 H SgA™ ¥ 8 ? |

 (A) 300 cals K1

1
(B) 2.303 x 1.987 log 7 cals K1

(C) 300 x 1.987 cals K1
(D) 2.303 x 1.987 log 2 cals K1
36, Trefefeg aramecar # socorst ©d SEgel $ G | T 2

CaCOy;) === Ca0y, + COyy

(A) 3 3R 2 (B) 3 3R 3
(C) 2 3R 3 (D) 2 3R 2
37.  CuSO, 3R Aly(SO,), T forerr, forai e 0.1 Heret ¥, F1 smafrw wfw w0
gl ?
(A) 0.2 m - (B) 0.7 m
(C) 1.9 m D) 1.0 m

T.B.C. : 32/13/ET—III 23 P.T.0.



38.

39.

40.

41.

The reduction potentials of Crzog“/Cr3+ and Cr3/Cr are 1.33 V and

— 0.74 V respectively. The reduction potential of .CrzOg'/Cr is :

(A)

(C)

The E;e"_ of an Al-air battery is 2.73 V and it involves a 12 electron process.

The AG® in kJ will be :

(A)

(C)

(A)

(C)

When the total number of complex ions are 20 and the number of
complex ions in the 3rd distribution is 5. What would be the probability of

distribution P(3) ?

(A)

(C)

+ 0.295 V

+ 0.590 V

3161.340 kJ

32.76 kJ

1

3

1

4 .

5

T.B.C. : 32/13/ET—III

24

(B)

(D)

(B)

(D)

(B)

(D)

(B)

(D)

+ 0.195 V

1.770 V

— 32.76 kJ

- 3161.340 kJ

The nuclear partition function of ortho Hy will be :

2

4

W

W | oo

PREE——— A S S T

il bt cn b

™

e

.

P W W N

R —




38.

39.

40.

41.

Cr,02/Cr* &R Cr¥/Cr =t =g &@ar ®Aw: 1.33 V 3R - 0.74 V %1

Cr,0Z /Cr 1 399" &Hal 1 ert ?
(A) + 0.295 V (B) + 0.195 V
(©) + 0.590 V M) 1.770 V

T Al-TER 3 H B, 273 V & 9K vud 12 Weg v Wi 8 ¥ AGS,
kJ # fea g ?

(A) 3161.340 kJ (B) - 32.76 kJ
(C) 32.76 kd ‘ (D) - 3161.340 kJ
Al H, #1 ThEE faaem W s a2

(A>); 1 - (B) 2

(C) 3 D) 4

T e ST ae T 20 ¥ SR R e § s s ) ven
5 % @ P(3) fomm =t Sursgar == a2

2

(A) (B) -

ot o

(C) (D)

[ S
> | co

T.B.C. : 32/13/ET—III 25 P.T.0.



42.

43.

44.

45.

For the emf of a hydrogen electrode to be zero, the pressure of hydrogen required

in neutral pH is :

(A) 1077 atm (B) 1074 atm
(C) 0 atm (D) 1 atm
Collisions are said to be elastic if :

(A) momentum is conserved

(B) kinetic energy is conserved

(C) potential energy is conserved

(D) mass is conserved

For the first order reaction, if the time taken for 50% of the reaction is “#”

secs, the time required for completion of 99.99% reaction will be :
(A) 10 ¢ (B) 5t
) -2t ' (D) 100 ¢

If activation energy of a reaction is 80.9 kJ mol™1, calculate the fraction of

molecules at 400°C which have enough energy to form products :
(A) 526 x 1077 (B) 52.6 x 1077

(C) 5.26 x 1077 M) 0.526 x- 107

T.B.C. : 32/13/ET—III 26



42,

43.

44.

45.

TB.C.

TF FESE OIS B A emf Y ¥, |/ pH F wmeE @ fFaY T =
HEgvasar e ?

(A) 1077 atm (B) 107! atm
(C) 0 atm (D) 1 atm
THRY F TERY Fel W@ oAy .

(A) dam wifea ¥

(B) Tfast e wtfam ¥

(C) fFufgsr =i wifam ®

(D) z=mE ofaa ¥

vam W w1 Afufem & fau afy 50% sifufeasti & fae <« awg o mr &
al 99.99% fufsms 1 f F1 $ fou fead T #t srEvEwar o 2

(A) 10 ¢ (B) 5¢
(C) 2¢ (D) 100 ¢

ale wF afufwar 1 fraefiem s 80.9 kJ mol™! ¥, & 400°C W 3§ 3] &
Y w Hwer Fwiforg el sar @ # watw et @ -

(A) 526 x 107 (B) 52.6 x 107
(C) 526 x 10~7 D) 0.526 x 10~ 7
32/13/ET—III 27 P.T.O.



46. The concept of detailed balance is closely related to the fundamental principles

of :
(A) Quantum mechanics (B) Statistical mechanics
(C) Chemical kinetics (ﬁ) Electrochemistry

47. Stopped-flow technique is a convenient method to measure the reactions,

occurring in the time scale :
A) 1072 s (B) 1071° s
() 1067 s D) 10710 s
48. éurfactants aggregate ‘above y
(A) Solubility product
(B) Critical micelle‘ temperature
(C) Surface tension
(D) Critical micelle concentration
49. The point defect which lowers the density of the material is :

(A) Schottky (B) Frenkel

(C) Both (A) and (B) (D) None of these

T.B.C. : 32/13/ET—III 28



46.

47.

48.

49,

TR O

w fif= g @ Swed g geng fagw ¥ wiiva | w=tem ¥ 2
(A) FET=H AR (B) difegsta Fifst
(C) T=rEtAs Affh! (D) fogga-w@EA

sTereg 9erd aFATE (Stopped flow technique) St sfufsHaed 1 A3 F1 TF FTH
qhF ¥, 9% frq 999 woA A @k % .7

(A) 1073 s (B) 10715 g

@ 107% d (D) 10719 g
TSFRE (FHF=) ﬁra% FR THS T & ?

(A) Toora 3@

(B) wwifdes 8@ draqme

(C) Y= a9

(D) W foda |
a%ﬁaﬁ“éﬂa,sﬁwé%mﬁﬁm%,ﬁ%?
(A) ST (B) Thehdl

-

(C) (A) 3R (B) gHi (D) TH [ HE TG

- A RIBT—T1T 29 P.T.O:



50. According to band theory of bonding, conduction occurs in very good

conductors because :

(A) Valence band is full

(B) Conduction band is well separated from valence band
(C) Valence band and conduction band overlap

(D) Band gap is small

O
. I
0—C—Me]
51.  Acetolysis of trans-2-acetoxycyclohexyl tosylate
///
L /,/OTS )
yields : .
i i
0—C—Me O0—C—Me
(A) (B)
7/
wr O_(If—Me O—(ﬁ_Me
O
|| I
O—C—Me : O—C—Me
(C) (D)
//,/,/
ﬁ-——OMe lc|—0Me
o O

T.B.C. : 32/13/ET—III 30



50.

51.

T # dve fogra ® STER Ued Sgd oTed gAREh € ¥ i
(A) TaSE SvE W B ¥
(B) =i dvs, SO dvs @ /S WE YUE Bl €

(©) s dve 3R = Sve TER SRl AW ©

(D) sve fifm 9= %

0
. Il
O—C—Me]
27— 2- TR fere % ey
17y
! “107s .
[ == oaAm ?
| i i
O—C—Me O—C—Me
(A) (B) C{
1/
“16_c—Me 0—C—Me
|| 5
0
@) I
I —C—Me
0O—C—Me
(C) ' (D)
am C—OMe
C—OMe (]l)

T.B.C. : 32/13/ET—III 31 P.T.O.



52. The correct product in the following reaction is :

(A)

(B)

(C)

(D)

T.B.C. :

Me
A=
////// Me
: :' jMe
A =
Me
Me
‘/\ . Q
Me
Me
: Me

32/13/ET—I11

Me

Me
B =
////// Me
Me
B =
////// Me
Me
B =
:: : : Me
Me
~ Me

32



52. fo=fafea afafen =1 98 3= == am 2

(A) A=
B)
( | ;X : Q
Me
' Me
Me
Me

T.B.C. : 32/13/ET—III

33 P.T.0.



53.

54.

T.B.C:

The compound with odd molecular weight and intensity of M*2 peak 33%

of M™ peak must contain :

(A)
(B)
(C)

(D)

odd no. of nitrogen and sulfur
odd no. of nitrogen and bromine
odd no. of nitrogen and chlorine

even no. of nitrogen and chlorine

Which of the following statements is correct ?

(A)

(B)

(C)

(D)

90%

(A)

B-D-glucose and o-D-glucoside are more

-D-glucoside

a-D-glucose and B-D-glucoside are more

o-D-glucoside

a-D-glucose and a-D-glucoside are more

B-D-glucoside

3-D-glucose and B-D-glucoside are more

a-D-glucoside
(+) Enantiomeric excess means :

90% (+4) enantiomer and 10% racemic

stable than a-D-glucose and

stable than B-D-glucose and

stable than (-D-glucose and

stable than «-D-glucose and

(B) 95% (+) enantiomer and 5% (—) enantiomer

(C) 90% (+) and 10% (—) enantiomer
(D) Both (A) and (B) are correct
: 32/13/ET—II1 : 34




53. foom enfvas ww wE Mt RTer @1 33% S M*2 frer @ daar s Afrs 3§
F SEX wre =few ?

(A) e IR gewt i fasm e
(B) s 3R s ki faw e o
(C) EESH I T F R S
(D) 2N iR SR &1 99 g
54. ﬁwﬁf@aﬁﬂ.aﬂwmmwﬁ% 2.

(A) B-DIEFNE 3R o-DIHEES, o-D-IHE JAR B-D-ewdEs § ifus s9rft
!
% .

(B) o-D-g@&g 3R B-D-TewEES, B-D-TE@E AR o-D-emEEe ¥ s m
g

(C) o-DTEgFE 3R a-D-TEgHEEE, B-D-TE@HE 3R f-D-owmEs | Afus Turd
s |

(D) B-DEEE IR B-D-TEEES, o-D-EgHE 3R o-D-gHEEe 4 Afgs Turd
g

55.  90% (+) wAfEmRE (wfafaasdt) &1 =1 a1 & 2
(A) 90% (+) TfwEmR (wfafa=ea) 3R 10% Hafas
(B) 95% (+) wafwr@mr (wfafa=ea) 3R 5% (-) wf=Em gfafers &9
(C) 90% (+) 3 10% (—) TAf=ErR (wfafseaey)
(D) (A) 3R (B) EF &

T.B.C. : 32/13/ET—III 35 P.T.O.



56. Cis-1, 2-dimethyl-cyclohexane-1, 2-diol on reaction with acid yiel

OH
Me
HO
Me
(A)
O

Me—p<
(C)
Me

57. At room temperature and high temperature N, N-dimethyl acetamide, acetamide

shows :

(A) 3 and 2 signals
(B) 2 and 3 signals
(C) 2 and 2 signals
(D) 3 and 3 signals

reépectively in
respectively in
respectively in

respectively in

(B)
OH
Me
WS —
Me

'H NMR
'H NMR
1H NMR
1H NMR

58.  Cyclohexene on reaction with osmium tetraoxide yields :

(A) trans-1, 2-cyclohexanediol

(B) cis-1, 2-cyclohexanediol

(C) mixture of cis and trans-1, 2-cyclohexanediol

(D) cyclohexanol

T.B.C. : 3213/ET—III
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56. fE8-1, 2-sefuma-geciiadn-1, 2-seefa, ona = 99 sifufear 53 a7 5=

g ?
OH
Me }
HO
Me

(A) (B)

O O

OH
Me ' Me
C) D
( Me\% ®  LF
Me
57. ¥MM (FM F) 99 3R I=9 99 W N, N-safhuma tHemms, tdemsEes w0

oIl § 2

(A) 'H NMR # w9 3 iR 2 fare
(B) 'H NMR # wuwr: 2 3R 3 fogrw
(¢) 'H NMR # mq3: 2 3w 2 fa=a
(D) M NMR # w9ei: 3 3R 3 fa=a
58. WEEClesdd, AforEw TeAlFuEs & Wy AfufEa # o9 sq T § 2
(A)  ZM9-1, 2-UEFRileFIATS 131
(B) THH-1, 2-Oracieag—raista
(C) fa8 3R gie-1, 2-asaeead-ietiarea &1 fagm
(D) !Trsaama‘fa

L.B.C. : 32/13/ET—III 37 : PiT.0,



99.

60.

Arrange the following carbonyls in order of their increasing carbonyl stretch-

ing frequency and choose the correct answer from the codes given below

) )
I 1l [11

Codes
(A) III <II <1 (B) II <1 < III
) I:x e I D) I < IIl < II

In an alkaline solution, an amino acid contains two basic groups —NH, and

—COO~ which is more basic and to which group will a proton preferentially

go as acid is added to the solution and product will be :

(A)

(B)

(C)

(D)

—NH, > COO7, proton goes to —NH, and product will be

H,N-—CH-—COO0

R
—COO~ > NH,, proton goes to —NHjy and product will be

H.N—CH-COO

3 £
I
R
—NH, > COO", proton goes to COO~ and product will be
H,N—CH—-COOH
R
—NH, ~ —COO", proton goes to either —NH, or —COO™ and product
will be a mixture of Hsl:l--CH-_C,()()' and H._,N——|CH—COOH

R R




59.

60.

Frafafed wefee #1 s FEHee Sera gt & wgd w9 3§ oy ik 19
Ry %z ¥ ¥dt 3 %1 w77 v .

0. . 0
“ @ [ : [ Do
I ‘II II1
T
(A) III < II < 1 B) II <I < III

(€) T <1l < Il (D) 1 = 1l <« X

F &R e § o sva # 9 aR wge —NH, 3R —C00- ¥ wr
WE SanFEa AU RS T 3R W mufiwar & onuR W R W w5 wem,
So faeem # e faem s @ saw = A 2

(A) —NH, > COO™, WM —NH, ¥ SET iR 3@ HsN—ICH—COO’ B
L |

(B) —COO™ > NH,, WM —NH, ¥ W& 3R sarg HSI:I—CH—COO’ am
k
(C) —NH, > COO~, W= COO~ # wEft 3R sar H,N—CH—COOH gy
k
(D) —NH,; ~ —COO~, WM o1 @ —NH, a1 —COO0~ # <& SR

+-

H,N—CH—COO 3R HZN—FH—COOH =1 fasor am

R R

[.B.C. : 32/13/ET—III . 39 P.T.O:



| |

61. MS fragmentation of CHsCHchz—C—OMe will give base peak at :
(A) mlz = 87 ' (B) mlz = T4
(C) milz = T3 (D) ml/z = 59

62. Reaction of 1-methyl-1-vinyl cyclobutane with HBr yields :

Br
A ' B
(A) : (B) By
= 1B Br
(C) (D)
63. The correct name of the following compound 1is :

Me Cl
H Me

(A) (2R, 3R)—2—bromo—3—chlorobutane
(B) (28, 3R)—2—chloro—3—bromobutane
(C) (25, 38)—2—bromo—3——chlorobutane

(D) (2R, 3S)—2—bromo—3—chlorobutane

T.B.C. : 32/13/ET—III 40



B ' . '
61. CH,;CH,CH,—C—OMe ¥ MS fa@ved, &R frer =gl w Iofdm ?
(A) m/z = 87 (B) m/z = 74

(©) miz = 73 D mle =59
62. 1-Mued-1-foare Sy &1 HBr & @y Il 3 W™ =1 s9m ?

Br

A :
(A) (B) By

. Br . Br
¥ é/ % é/

63. Trafafea dife =1 @& -9 =1 & ?

Me Cl
Bri IHI 'H
H Me

(A) (2R, 3R)—2—sHI—3—=IR=geq
(B) (28, 3R)—2—ai—3—srHreged
(C) (28, 3S)—2—s=iHI—3—aiaged
(D) (2R, 3S)—2—a?tt?r;—3—avh1‘rsq?=r

T.B.C. : 32/13/ET—III 41 PO



64. In the IR spectrum of a compound X, there is a strong absorption at
1718 em™ 1. The 'H NMR spectrum contains two signals : a quartet and a

triplet with relative intensity of 2 : 3. Of the following compounds, which is

-

X’ most likely to be :
(A) CH3;—CH,—COOH
(B) CHg—CH,—O—CH,CHjq
(C) CH43CH,COCH,CHj,
(D) CHZCH,OH
65. In the o-helix the hydrogen bonds :
(A) are roughly perpendicular to the axis of the helix
(B) occur mainly between electronegative atoms of the R groups
(C) occur only between some of the amino acids of the helix
(D) are roughly parallel .to the axis of the helix
66. Fischer synthesis is used for : |
(A) Indole (B) Isoquinoline

(C) Quinoline (D) Pyridine

T.B.C. : 32/13/ET—III ' 42



64. ‘X’ﬁrﬁmémavmﬁluscm—lmmwﬁm@m%u 1H NMR
Wﬁﬁﬁ%%:@aﬁﬁaﬁ@ﬁﬁa@%ﬁﬁz:a%l
frefefeg Sfm § | FF X & FHa € ?

(A) CHy—CH,—COOH
(B) CHy—CHy—O—CH,CHg
(C) CH3CH,COCH,CHjg
(D) CH4CH,OH
.65. o-fead (W)ﬁm@mw :
(A) FHISEr & W FH AN sifierar § 3 €
B) R-OF ¥ TEW: T0EEH TS TS @ W@ a8
(©) Feed ® A wmH T enall & e AW R
D) e & A FH AT FARL @@ T
66. Tryr dvemm fees fog wgw @@ ¥ ?
(A) 3FUSA (B) 3TEHIfFIE

() e o D) e .

T.B.C. : 32/13/ET—III 43 : P. 1.0



67. Reaction of 1° or 2° amine and two carbonyl compounds that leads to

f-amino-carbonyl compound is known as :

(A) Michael reaction ’ (B) Shapiro reaction

(C) Borton reaction (D) Mannich reaction

68. Structure of DCC is -

(A) N=C=N

N=C=N

(B)

@0C

D) CH=N—CH,

SlojeN

C

T.B.C. : 32/13/ET—III 44



ﬁﬂﬁﬂﬂﬁaﬁtﬁﬁaﬁﬁmﬂsiﬁmﬁﬁamm

67. 1° & 2°
% Q= FEd © ?
(A) TreEE s L (B) I sfufE
(©) dri sfufE () mif sffE

(A)

o)
&

©

(D)

T.B.C. : 32/13/ET—III 45 P.T.O.



69. The following reaction is an example of :

S—Et

Me—CH—CH,0OH H—Cl> Me—CH—CH,—S—Et

b
(A) Neighbouring group p;lrticipation and anchimeric assistance
(B) - Rearrangement .
(C) Substitution reaction
(D) Non-classical carbocation

70. Paterno-Buchi reaction is :

(A) Room temperature reaction between an alkene and carbonyl compound

that leads to oxetane ring

(B) Low temperature reaction between an alkene and carbonyl compound

that leads to oxetane ring

(C) Photochemical reaction between an alkene and carbonyl compound that.

leads to oxetane ring

(D) Thermal reaction between an alkene and carbonyl compound that leads

to oxetane ring
71. Sharpless catalyst is :
(A) Pd(PPhg)y (B) Rh(PPhg)3Cl

(C) (R—Cu—R)Li* (D) Ti(O—iPr)y

T.B.C. : 32/13/ET—III . 46



69.

70.

T1.

T.B.C.

frefafeg sfufeEn fHes ST & 2
S—Et
Me—CH—CH,OH _HOl | Me—CH—CH,—S—Et
_ L .

(A) TSR THE WM e € SR TR wer
(B) AT
() wiaeemas #fafea
(D) sTHEe e
wedt-afa afufwn =0 - ?
(A) @Qﬁwaﬁaﬁﬁaﬁrﬁsﬁﬁzﬁamm sifufean faad sfeRde aed

ERGIE

(B) wmmmmﬁmﬁmmmwmmm
e ST ©

(C) @meﬁﬂmﬁﬁam—mﬁmﬁﬂ@m
Ferd F9Al ©

(D) Wiﬁﬁqaﬁimﬁﬁaﬁﬁm%ﬁamwﬁmm@mm
aqar B

Frefed AR wAE & 7

(A) Pd(PPhg)y (B) Rh(PPhg)3Cl

(©) (R—Cu—R)Li* (D) Ti(O—iPr)y

. 32/13/ET—II1 47 ' P.T.O.



72.

T.B.G: :

The correct products in the following reactxon are :

O+ MeO »CC=CCO, Me
\

(t)——> (ix)

COOMe
(A @)=
COOMe
' CO,Me
B) () = '
CO,Me
CO,Me
C) @ =
: CO,Me
CO,Me
(D) @) =

(X

32/13/ET—III

CO,Me
48

\

(@) =

CO,Me E
CO,Me e
(ll) @

CO,Me

CO,Me

CO,Me

CO,Me

(i1)

(i2)

CO,Me

CO,Me



i M ﬁﬂ%@ﬂﬁm%uﬁww%?
/

O+ MeQ,CC=CCO, Me
— S \(
H

(@) ——> (@)

COOMe CO,Me L
A @) = @) =
COOMe COzM
' CO,Me . _CcoMe
(ii) =
CO2Me C02Me
: CO,Me CO,Me
C) @ = (ii) =
CO,Me

CO,Me

CO,Me
CO,Me
(it) =
HO CO,Me

CO,Me
T.B.C. : 32/13/ET—III 49 P.TO.
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73. Identify compound (i)—(iii) in the following reaction :
Baker

v et
/ \ EtCHO> @ east S (D) Ra-Ni > (i)

(A) @) = / \ % (@) = /O\/Kﬂ**
Me S CHO S

/I\/ P
(iit) = Me(CH,)

5

(i) = / \ OH
CHO S
OH

OH Me

(B) @) =

OH

(iii) = Me(CH,),—CH—CH
CH,OH

o
S e CHO S

H
)\/ o
(iii) = Me(CH,)

5

(D) (£)=/[Mo(ii)=/®\/\/\
S S . OH

(iti) = Me(CHy)qOH
"B.C. : 32/13/ET—III 50



78, fretatea sfafean 3 HfTE (1) —Gii) 1 Ty
Baker

tCHO Yonst Ni
/ \ E s BT il Y NI 6
M C

NaOH
g HO

e
@A) O = /@ Gii) = / \ o
e S CHO S

M
- /I\/ oH
(iii) = Me(CH,)g

B) @) = /@/\ (ii) = M H
» S CHO S
OH

OH

O
OH Me

I

Giii) = Me(CH,),—CH—CH
CH,OH

< -
S CHO S
O

N "
(iii) = Me(CHy)

b

D) @ = WO (i) = D\/\/\
S s OH

P.T.0O

T.B.C. : 32/13/ET—III 51



74.  Which of the following compounds is aromatic ?

(D)

Y

75. Which conformer of 1, 2-dibromo ethane will have zero dipole

moment ?
Br . Br
H Br Br H
(A) . (B)
H ' b H e
H H
H H
H Br : ‘ H H
(C) (D)
Br H H Br
H Br

T.B.C. : 32/13/ET—III 52



74. ﬁﬂﬁf@aﬁﬂﬁwﬁrﬁmwm%?

5.

>

1,2-€m§mmﬁwmmsﬁfgga@nm ?

v

Br Br
. ' H Br Br H
(A) (B)
H H 5 H
H H
H H '
H Br ‘ H H
(C) (D)
Br H o Br
H Br

TRO - 3213/ET—II1 53 B.T.O.



