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I : Chemistry (Compulsory)

[Uselil data: Planck’s constant, 1= 6.63 « 07 I, Mass of election =91 x 167 ko

Rydbere constant = 109677 cm v = 3.142]

Q.1 = 1Q-carry one mark each

Tmice, cach oxvgen atom ol watermaolecule is

(A) bonded only covalently to two hydrogen atorms

(R bonded covalently w wwo Divdrogen aoms aod hvdrogen-bonded 1o two other
hudrogen atoms

{C) hvdrogen-ponded to Tour bydrozen atoms

(D) honded only covalently o Tour hydrogen atonis

[: gxists in the solid Torm under normal emperature and pressures The principal
intermolecular Torces holding tosether iadine molecules in solid is

{A) covalenl B3 mctallic
() ionic (E2} vian der Wiatls

Burning of phosphoms in the presence of air produces o highly hygroscopic white
compound, which reascts wath water o yvield

[ ."\::I H :p{,}.', (B H:PO-
i{.—.ﬂl “.P_(.-J | U':l }_]J]):'_(.)\

The mumimuim unceriainty in the speed of an clectron in a one dimensional box of
v -3 .

lenuath HF o

(A 5RO Mk (Bl AR0 kmis

{3 1160 kmis {13 Se00 ks

Which one of the following cxplaing the onain of collizative properies cormectiy!

(&3 Imercase of the chemical potentiil of the liguid solvent due o added solue

(B Reduction of the chemical potential of the liquid solvent due to added sobute
() [alTuence of the solute on the chemical potential of the solvent vapour
(I Tnflugnee of thesolute on the chenueal poteeiial of the solid salvem

For o zero order reaction. A =5 Pl the mitial concentrution of specics A fs [Ay. then

e can e expressed as

Ay ALk (Bl 1k

%] ALK (D) |_\]|I:-
Which ape ol the fallowing compounds 35 most acidic?

LA Protnatéd methanol iB) Provonared methyvlamine
{0 Acies e (D) Methanel
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For a compound to be aromatic, how many 7 electrons must be in the 7 cloud?

(A)  Aneven number of pairs {B)  An odd number
() An even number (D} An odd number of pairs

Which one of the following alkyl halides would be the most stable in water?

(A)  Cyclopropenyl bromide iB)  Cyclopentadienyl bromide
(C)  Cyclopropyl bromide (D) Bromobenzene

What starting materials must be used in order to have a 1.4-cyclohexadiene to be the
product of a Diels Alder rcaction?

(A)  Aconjugated diene and an alkene  (B) A conjugated diene and an alkyne
(Cy A l4-diene and an alkyne (D) A l2-diene and an alkyne

Q.11 — 30 carry two marks cach

The single-bond length between carbon and the elements viz., carbon, nitrogen,
oxygen and fluorine follow the order C-C > C-N > C-0 > C-F. This trend is due to

(A)  increase in electronegativity (B) increase in bond polarity
(C)  increase in atomic weight (D decrease in atomic size

By applying the VSEPR model on the XeFs molecule, which one of the following
statements is trug?

(A)  Has four bonding pairs and a lone pair

(B)  Has octahedral geometry and square planar shape
(C)  Has square planar geometry and octahedral shape
(I Has tetrahedral geometry and tetrahedral shape

Which one of the following statements is NOT true for borazine and benzene?

(A)  They are isoelectronic

{(B)  Both are aromatic

(C)  Both undergo addition reactions
(1 Both undergo substitution reactions

The action of NH; on 5:Cly produces a thermochromic crystalline compound, whose
chemical formula is

(A)  5NsCI (B)  S4N:CI
Cy SN (D) SaNg
The oxidation state of Fe and S in Nay[Fe(CO)4Cl;] and K55:04, respectively are

{A) 0 and +35 By +2 and +7
() +4 and + 5 () 0 and +4

The structure of Ni{CQ); 15

(A} squarc planar (BY  trigonal pyramidal
(C)  tetrahedral (D) distorted octahedral
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The reaction of CuCO; with acetic acid produces & biue crvstalline compound with its
magnetic momenl () being ~ 1.4 B M/Cu The compound is

(A) CufCH-CO0)-2H-0 1B CaCO:CH;C00) - 2H0
() CutC1HLC00): (1 Cu{CH;C001:-2H:0

The hmiling 1omie conductivities of ;"v-'I;'__'E; and CF g O at 298 1K are 10,60 and
7.635 mS m” mol™, respectively. The limiting molar conductivity (in'mS m’ mol ') of
MaClyin FLOY a1 298 K s

(&) 15.235 (B 25.870
() 2I5.E35 (i GO.SYS

The longest wavelength transition in the Balmér scries of atomic hydrogen is

(A 0505 mm (B} G567 nim
(e F52353 nm £} G3647 nm

I a liquid vapour phase boundary, o plat ol fir vapour pressure against the reciprocal
ol wmperattre would yield as slope

LAY A HIR {B) -k AR

() AupHALLY (D AR

Fora firstonder reaction. A — P, the time required to complete 8040 of the reaction ig
(A In 125 (By Bk

S I 54k (1 i SO/K

I the molar enthalpy and entropy of fusion of water are .01 kIfmol and 22.0 Fmal K.
reapectively, the AG Tor the melting ol wee ot 10 50 15

A — 6270 kifmo! (B A kol
) =579 klimol i1 - 1,32 Kl imol
When sleady stale approximation s applicd in enzyme kinetics. which ane of the

following statements is correct with regard to the concentration ol the enzvme
sithsirate complex, JIES]

(A} JdIESUdi= 0 (R JIES AL = comstant
(<) [ESl=4 (D dIES|du=mhiniy
The wavelength possessed by o ericket ball of muss | ke, travetlimg with o velocity of

A0 mis s

(A)  L66x 107" m (By 166510 7
(Cy T o5 107 m (§55) LoGs LU m

Wihich  ene of the following reaction scquences will convert toluene o
para-chlorobenzome acul?

LA £5) ("Iw"!lx_,_‘fﬂ. {1y hot KM 117

(B} ) Llot KA GHT, (D) ClLAEegl:

() (e (3 B KM/ H

(3} (0 Chlterosuecininide; (1) hot KMaO/H!
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For 2,3-dibromobutane, which one of the following statement is true?

(A) (28, 35) and (2R, 3S) is a pair of diastercomers; (2R, 3R} and (28, 35) is a
pair of enantiomers

(B) (25, 35) and (2R, 35) is a pair of diastereomers; (ZR. 38) and (28, 3R) is a
pair of enantiomers

(C) (2R, 3R) and (25, 35) is a pair of diastereomers; (25, 358) and (2R, 3S) is a
pair of enantiomers

() (2R, 3R) and (28, 38) is a pair of diastereomers; (2R, 3R) and (28, 35) iz a
pair of enantiomers

When frans-1-bromo-2-methylcyclohexane reacts with methoxide ion, what products
are formed under 542 and Skl conditions?

(A) Sn2 and Syl both form cis and trans-1-methoxy-2-meth yleyelohexane

(B)  Sn2 forms cis-1-methoxy-2-methylcyclohexane, and Syl forms ¢is and
trans-1-methoxy-2-methylcyclohexane

(C)  Sn2 forms cis-1-methoxy-2-methyleyclohexane, and Syl forms 1-methoxy-1-
methyleyclohexane

(D) Sx2  forms  cis-1-methoxy-2-methyleyclohexane, and Syl forms
trans-1-methoxy-2-methyvleyclohexane

What product(s) is (are) formed when HBr is eliminated from (25, 38)-2-bromo-
3-phenylbutane in an E2 reaction?

(A) (Z3-2-phenyl-2-butene

(B)y  (Z)and (E)-2-phenvi-2-butene
(C)  (E}Z-phenyl-2-butene

() (E)-3-methyl-3-phenyl-1-hutene

The major product that would be formed in a Diels Alder reaction between
(E}-penta-1.3-diene (rrams- [-methyl-1,3-butadiene) and methyl acryiate is

(A)  L2-product {ortha) with Me and CO-Me cis to each other
(B)  1.2-product (erthie) with Me and CO-Me trans to each other
(C) 1.3-product (meta) with Me and CO-Me eis to each other
(D) 13-product (meta) with Me and CO-Me trans 1o each other

How many resonance structure contributors can be written for the carbocation
intermediate formed when phenol undergoes electrophilic substitution in the
orthe, meta, and para positions?

(A)  orthe:3, meta:3 and parad (B)  orthe:3, mera:3 and para:3
() orthe:d, meta:3 and para:d (12 artho: 3, merad and para:3

End of Section 1
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