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Choose the moappropriate answer from the options given.
1. Identify the chiral species among the following.

Br Br
w M
Br
A

2. The achiral species among the foIIowmg is:
(A) aear
(B) a screw driver
(C)a screw
(D) a hand
3. Which one of the following compounds
bond?

Br

%0_6

conflguratlon about the C-C double

/_\/ CH,CH,OH
ﬂ>_o¢o t CH20OH
H O
HsC CHy O\> CH(CHy)2 cl CHO
D
4. From the two pairs a) and nance structures given below, designate the

ones that would contrlq o the resonance hybrid.

® ® -
b)  CH,NH(CHy), <> CH=N(CH,
Il 1] v

A)I&III
B)1&IV
C) &l
D) Il & IV

5. The order of the rate of formation of carbocations from the following iodo
compounds is:

A) I>11>111
B) I>111>11
C) HI>lI>1
D) II> 1>l



6. The K values in HCN addition to following aldehydes are in the order:

0 o o
MeO Mejl
I Il 1]
A) 1> 11>l

B) Il > 1>

C)>I>l v

D) Il > 1>l

7. The major product formed upon a v mole of HBr in the following
reactions is

N

HBr (1 mol)
jor Product?

Br

Br
I
A B C D
8. The major proN(med in the following reaction is:
OH
CHs H,SO,
EEEEE—— Major Product?
CHs heat

HsC

H3
CH3 CHs CH3
O ot
HsC HaC HsC Hs HCH2C

A B C D



9. The relative stabilities of the following carbocations is:

+ +
H,CO— CH ——CH—CH, H,C=— LCHZ

CHZOCH,

A\

Me  CHyOCH,CH,

I Il 1]
A) 1> > 11> 1V

B)I>IV>I1l >l
C) =l > 1v>
D)l >I>11>1V

10. The FIRST Nobel Prize in Chemistry was 0 which one of the following
scientists for his work on rates of reactions, al equilibrium and iosmot
pressure.

A) Arrchenius
B) van't Hoff

C) Emil Fischer
D) Ramsay
11.Indicate the correct of acidity (fitStiQn n) in the following dimatylic acids:

/ COOH

Hooc—— COOH HOOC

[l v

HOOC COOCH

I

A) I>1I>1>1V

B) lI>1V>I>11

C) HI=>I>Iv>ll

D) IV>lI>I>111

12. Arrange the followigg,compounds in order of decreasing reactivity in the
elimination (bimo r) reaction with,BsONa.

—|—Br — | —|—F
I ” v
A) lI>
B) IV>1IZ1>11
C) HI>I>lI>1V
D) I=111>1Vv>ll

13.Indicate the order of reactivity of the following compounds in nucleophilic
substitution (unimolecular) reaction.

ke

A) I>11>111
B) I>111>1
C) ==l
D) lI>I>111



14.ldentify the ester which upon addition of excess Grigrardagent will provide a
secondary alcohol.
A) CHCO,E
B) (Chh CHCOEL
C) HCt
D) &1sCO.Et
15.Repeating isoprene units are units are present in
A) alkaloids  B) Peptides  C) nucleic acids D) terpenoids
16.The C-C-H bond angle in ethylene is
A) 180  B) 10828 C) 1% D) 9b
17.The following symmetry element is present in the d as well as thelfromaoidar
acid (CQHCH (OH) CH (OH) CcH
A) centre of symmetry
B) axis of symmetry,JC
C) plane of symmetry
D) none
18. The carbonation (CkC" is stabilized primarily by
A) hyperconjugation  B) tautomerism  C) resonance D)conjugation
19. Predict the product formed in the following reaction

Cl

— - PRODUCT
AICI,

EXa

20. Identify the odd species out (which of the species among the following is different
from others?)

A [ @; (]

21.The IUPAC name of

A) 2-Chlorocarbonylethylbenzoate
B) 2-Carboxyethylbenzoylchloride

C) Ethyl-2(chlorocarbonyl) benzoate
D) Ethyl-1-(chlorocarbonyl) benzoate




22.Consider the following reactions

H+ NaOH(a
O © " ChenChe relrhO heat X (Q)Y

The major product (Y) of the reaction is:
OH

Cl OH
A) B) ©/\/
OH OH
OH
o) b)

23. Fullerenes are generated on a very rapid scale typically in milliseconds. In
techniques, 63 is produced in much greater quantities thag though latter is
more stable. Which of the following graph represents the following two processes?

(i) Reactant (ReF———=3Cso (i) Reactants (ReJ=———-Cg0
A

(A) (B)
PL
P
Re 60C
180 C 60 C
180 C
—— Reaction coordinate» —— Reaction coordinate
©) (D)
E PE
Go
Ciso Ceo Ciso
— Reaction coordinatg. - Reaction coordigate
24.Consider the following reactions
(@]
M <%L L & ﬂ» X ﬂ'& Y  (LDA= lithumdiisopropyl amide)

273 298

The products M and Y respectively are



25.What is the major product obtained from the following reaction?

O =0

SOCh CHZOH

HO CH, OH >

A)IHOCHCOOCH
BICHHOCHCOOCH
C)CICHCOOCH
DDCHOCHCOOH
26.What is the major product obtained from the following reaction?

heat
C{COOH,COOH » Product
A) CKCHO + CHCOOH
B) CYCOCH;
OH
D)

27.The correct order of acidity of the C-H proton is —
A) acetylene > ethylene > ethane
B) ethylene > ethylene > ethane
C) ethane > ethylene > acetylene
D) acetylene > ethane >.ethylene
28.In the petroleum industry, crude oil is separated into different fractions by
A) differential extraction
B) fractional distillation
C) chromatography
D) leaching
29.The percentage of oxygen in a compound is determined by
A) Dumas method
B) Kjeldahl’'s method
C) Carius method
D) subtraction the sum of percentages of all other elements present from 100.



30. Conformational changes in a molecule leads to change in
A) torsional angle
B) bond angle
C) bond length
D) all of the above

31. A qualitative analysis of palavering, an opium alkaloid showed carbon, hydrogen
and nitrogen. A gquantitative Analysis gave 70.8% carbon, 6.2% hydrogen and 4.1%
nitrogen. The empirical formula of palavering is:

A) &aH0N> B) GoH210.N  C) GoH1103N D) GaH2oN

32.Vision, the process of seeing, depends mainly on one reaction, namely the
transformation of -
A) rods cells into cone cells in the eye
B) B- Croton into retinol
C) 11 — cis- retinal into 11-trans-retinol
D) 7-dis-retinol into 7-trans-retinal

33. Ethyl propanoate has a pineapple like odour and is used as a flavoring agent in fruit
syrups. It is prepared as follows:
GHsOH (aq) t C2H5COOH(aq) > C2H5COOC2H5(aq)+H20(1)
In an experiment, 349 grams of ethyl propanoate was obtained from 250 grams of
ethanol, with propanoic acid in excess:
(M.W.of ethyl proanoate:120, M.W.of ethanol: 46)
The percentage yield of the above reaction is:
A) 48.2 B) 62.9 C) 54.6 D) 32.7

34.1n which of the following compounds is the oxidation number of the transition

metal zero?
A) [Ni(CO)] B) [Pt(GH4)Cls  C) [Co(NH)¢]Cl2 D) [Fe(HO)3](OH)

35. As the number of electrons in d orbitals of transition elements increases, the
screening effect on the valence electrons-
A) increases
B) decreases greatly
C) is not observed
D) decreases slightly

36.[NiCl4)* is paramagnetic and therefore its geometry is:
A) pyramidal
B) bi-pyramidal
C) tetrahedral
D) square planar

37.The magnetic moment of MNng@H,0 is:
A) 1.73 BM B) 3.87 BM C) 4.09 BM D) 5.92 BM



38.dspf hybridization represents
A) octahedral geometry
B) square-planar geometry
C) trigonal-bipyramidal geometry
D) square-pyramidal geometry

39. Which type of bond exists between the tow boron atoms in a diborane molecule ?
A) 2-Center -2electron
B) 2-Center -3-electron
C) 3-Center -3-electron
D) 4-Center-4-electron

40.Which isomerism is exhibited by[Co(N}][Cr(CN)g] and [Cr(NH)s][Co(CN)g]?
A) lonization
B) Linkage
C) Coordination
D) Polymerization

41.The complex pentaaminecarbonatocobalt (II) chlorides is:
A) [Co (NBsCO;] Cl
B) [Co (NpsCO;5] Cl
C) [Co (NJCO,] CI
D) [Co (N§sCO;] CI

42.According to Molecular Orbital Theory, the oxygen molecule is-
A) Diamagnetic
B) Paramagnetic
C) Ferromagnetic
D) non magnetic

43.Which of the following has zero dipole moment?
A) Nkl B) Ni C) Bk D) CHG

44. Thallium forms stable chloride, TICI, unlike Aluminum which forms chloride
AICl3. This is because:

A) inert pair effect make$ Tore stable than ¥

B) Tl is not a group 13 element.

C) TI-X bond is covalent while Al-CI bond is ionic-

D) TI-X bond is ionic while Al-Cl bond is covalent.
45.12. Which tow of the following reactions are possible?

i) 2fe@f SNCH—> 2FeCl+SnC},

i) 2FeghSnChk— 2Fed + SnCh

iii) poGH SNCE=> SnC + PbC},

iv) Sngh PbCLi— PbC} + SnC}

A)iandii B) i and iii C)iandiv D) ii and iv



46. Silicones are water repelling in nature because-
A) they have highly covalent Si-O-Si linkages.
B) they have organic groups forming hydrophobic extérior.
C) they are polymeric in nature.
D) they have Si-H bonds as in hydrocarbons.

47.Which of the following compounds is most basic in nature?
A) Si(OH) B) AI(OH} C) Mg(OH) D) P(OH)

48. Aqueous solutions having equimolar quantities of Pb3g]p)@gNGO;, AgS0O4,
Bachand K, CrO, are allowed to react and the reaction mixture is then filtered.
Which ions in the filtrate in appreciable quantity?

A) PbAg", B&", K, NOs , SQ?, CrO~,CI
B) BAK*NOs, CrO*

C) Bh B&", K*, NOs, CrO*

D) K NOs

49. Concentrated sulphuric acid on reaction with N&@Br and Nal produces HC1,
bromine and iodine respectively.What order of oxidizing ability of halogens with
reference to sulphuric acid can be bbshed on the basis of this reaction?

A) FSa>1,>Br>Cl,
B) GPHSO>Br>l;
C) F5O,>Clo>Bro>1,
D) GFBr>1,>H,SOy

50.Accrding to the Crystal Field Theory, the energy gfatbital is lower thand.y, in
an octahedral complex because

A) theglorbital near the ligands.
B) the repulsion between theetectrons and ligand electrons is less than
that betweeg2.¢gP and ligand electrons.

C) the repulsion between thestbctrons and ligand electrons is more
than that betweg®, 2 and ligand electrons.
D) thed,2orbital is away the ligands.

51.The orbitals of iron involved in the hybrdization in Fe(g&k
A) sxppypzand da.yo
B) sxppy, d:2 and da.y2
C) s«my, Pz and @
D) SxPpz Gy and da.y2

52.The crystal field stabilization energy (CFSE) in [Co(SgN)s
A) -24 Dq B) -18 Dq C) -4 Dq D) 0 Dq

53. Element having (4,0, 0') as a set of four quantum numbers for its valence
electron is-

A) Na B) Ca C)K D) Br



54.What is the correct order of stability of the complexes, [Ni {1 [Ni(en)?",
[Ni(DET)]?*?

[en= 1,2 diaminoethaneNBH,NH,;
DET=DiethylenetriamingNHCH,NHCH,CH;NH,]

A) Ni (NBJg]**» [Ni (en)s]**» [Ni(DET),]*

B) Ni (NJs]”"< [Ni (en}]**» [Ni(DET)]**

C) Ni (NBe]**< [Ni(en)]*< [Ni(DET),]**

D) Ni (NBJel*> [Ni(en)]*"> [Ni(DET);]*"

55.How many isomers are possible for a compound with formula, [Rh(en)GI[NO
A) 2 B) 4 C)6 D) 8

56.Metal carbonyls have the metal ions in zero or unusually lower oxidation. states
This is because
A) carbonyl ligand is reducing in nature.
B) carbonyl is a highly electron rich ligand.
C) carbonyl is a strongly o —bonding ligand.
D) carbonyl is a strongtyacidic ligand.

57.Europium forms stable Bliions because
A) Europium is a lanthanide.
B)"2s the common oxidation state of lanthanides.
C) Btihas f valence electronic configuration.
D) All of the above reasons.

58. Which of the following molecules contains the maximum % of sulfur by mass?
A) Nso, B) HSO C) iSOy D) PbSQ

59.17.1 grams of aluminum sulfate £0y); is dissolved in enough water to prepare
1.00 L of solution .What is the molarity of the sulfate ion the solution? (Neglect any
hydrolysis)

A) 1.67 x ToM
B) 5.00 x TM
C) 1.50 x v
D) 2.50 x Tav

60.Calculate the pH of a solution made by mixing 156 ofr0.10 M CH COONa and
250 cnfof 0.10 M CHCOOH
[Ka of @EDOH = 1.8 x10]
A) 237 B) 4.52 C)4.74 D) 4.97

61. The solubility product constantsKof AgsPOy is 1.8 x10'®. What is the molar
solubility of Ags POy in water? (Neglect any hydrolysis.)
A) 1.6 x10 B)8.4x10  C)1.3x18 D) 4.5 x 10°



62. Chlorine can be prepared byPeacting HC1 with Mnle reaction is represented
by the equation: Mn&s)+ 4HCL 5y . Clo (g) +MNCL; (ag)+2H20
Assuming the reaction goes to completion, what mass of concentrated HC1 solution
(36.0% HCI by mass) is needed to produce 2.50 g-0f C1
A) 5.15 g B) 14.3 g C)19.4g D) 26.4 g

63.1n the unit cell of the crystal formed by the ionic compound of X and Y, the corners
are occupied by X and the centers of the faces by Y. The empirical formula of the
compound is:
A) XY B) X C) XYs D) %Y

64.Which of the following pairs is a Lewis acid & a Lewis base?
A) Cl & Ad,
B) NEH& BF;
C) SO & HSO,
D) H& OH

65.In which of the following reactions will an increase in volume of the reaction
system favor the formation of the products?
A)C(s) +4#D (9)  CO( tHz(
B) HO) + gt Fe ()
C) 4Nftg)+ 50 4NO () + 6HO
D)3Rg 2039

66.What is the total pressure inside a 2L vessel containing 1g of He, 14g of CO and
10g of NO at 27C?
A) 0.25 atm, B) 13.2 atm C) 1.24 atm D) 21.6 atm

67.Assuming a Lewis structure for @ which all the atoms obey the octet rule, the
formal charge on S is:
A) +1 B)0 C) +2 D) -2

68. Which of the following will have the slowest rate of reaction with HCI?
A) Marble chips at%0
B) powdered marble al25
C) Marble chips at 2%,
D) Powdered marble at @0

69. How many moles of Naions are there in 20mL of 0.40M solution of;R&,?

A) 0.008 B) 0.020 C) 0.024 D) 0.008
70.The solubility of a gas in a liquid is driecly proportional to the partial presgure

the gas over the solution. This statement is known as:

A) Raoult’s law

B) Henry’s law

C) Boyle’s law

D) Charles’ and Gay Lussac’s Law



71.How many sigma bonds and pi bonds are present irCHCH,?
A) 6 sigma and 1pi
A) 8 sigma and 0 pi
C) 4 sigma and 4 pi
D) 6 sigma and 2 pi

72.A first-order reaction has a rate constant of 0.003T&e time required for
completion of 75% reaction is
A) 231s B) 201 s C)41.7s D) 462 s

73.The activation energy of a reaction is given by
A) —R/(slope of a plot of In k vs. 1/T)
B) —(slope of a plot of In k vs. 1/T)/R
C) (slope of aplotof Inkvs. 1/T) x R
D) _(slope of a plot of Invs. 1/T) X R

74.Viscosity is a measure of resistance of a liquid to flow and viscosity-
A) decreases with increasing temperature
B) increases with increasing temperature
C) remains oonstant with temperature
D) shows linear relation (with positive) with temperature.

75.Which of the following is not a colligative property?
A) solubility.
B) vapor pressure lowering.
C) boiling point elevation.
D) osmotic pressure.

76.Which of the following has the lowest freezing point and the highest boiling point?
A) 1.5 m magnesium phosphate
B) 1.0 m sodium chloride
C) 1.5 m aluminum nitrate
D) 1.5 m calcium chloride

77.Which of the following changes the value of the equilibrium constant?
A) change in concentration
B) change in pressure
C) change in volume
D) none of these

78.The change in free energy accompanied by the isothermal reversible expansion of 1
mol of an ideal gas when it doubles its volume 3;. The change in free energy
accompanied by sudden isothermal irreversible doubling of volume of 1 mol of the
same gasis G,. Ratioof Gyto Gyis



A) 1 B% C)-1 D)%

79.By observing the reaction between gases A andeéBfalfowing data was obtained:

[A] mol ™ [B] mor* Initial rate mol L*
2.16° 10° 1°10° 1°10°
2.1410° 2.01° 10° 2 10°
2.1810° 3.210° 3.25° 10°
4.3110° 1.1 10° 4.3 10°
8.6010° 2.1 10° 3.3 10°
The reaction orders with respect to A Bnaspectively are:
A)1land 2 B) ida2 C) 2and 1 D) both are 1
80. If each of the following salts hasg&1~ 10°, which of them is the least soluble
in water?
A) XY BY » C) %Y D) %Y

81.The pH a 0.01 M solution of ammonium acetate cachasmged by changing
A) the temperature
B) the volume of solution
C) the concentration
D) the pressure on solution

82.Which of the following represents the true ordediskociation energy of the
indicated C-H bond of the

following molecules?

A) Il <IV <l
B) llI<IV<II<I
C) Iv<liill
D) llI<IV<II<I

83.For a reaction of the nth order, the time requfoedhalf reaction is inversely
proportional to

A)| B) §*V C) §*9 D) Va

84. Consider the equilibrium reaction:
4 NHs3 g+ 3 Oz g) 2N2 ()6 H20 (g)
(H=-1268 KJ)
Which change will cause the reactmashift to the right?
A) Increase the temperature
B) Decrease the volume of the comtiain
C) Add a catalyst to speed up thetiea.
D) Remove the gaseous water by atigvti to react and be absorbed by KOH.



85.The heat of combustion of glucose is -2840kJ. dtoee the energy required for
the production of 0.18 g of glucose. is:
A) -5-68 kJ B) 68.kJ C) -2.84 kJ D) +2.84 kJ

86. For the reaction shown below, which statementugr
2Fe + CgdC 2 FeC}+ 3Cd
A) Fe is the oxidizing agen
B) Cd undergoes oxidation
C) Cd is the reducing agent
D) Fe undergoes oxidation

87.The voltage for the cell: Fe /£¢0.001M) // CG* (0.10M) / Cu is 0.807 V at 25
°C.What is the value of 2
A) 0.629 V B)0.689V C)0.748V D) 0.866 V

88.A current of 2.0 A is used to plate Ni(s) from 5000f a 1.0 M Nf* aqueous
solution. What is the [Ni] after 3.0 hours?
A)0.39 M ByY6 M C)0.78 M D) 0.89 M

89. The number of amino acid residue of a polypeptidh molecular weight 55 kD
may be
A) 110 B)®4 C) 500 D) 550

90. Titration of the amino acid lysine has three pKuea viz., pk; (2.18), pk (8.95)
and pkys (10.53). The pH at which this amino acid will shownet migration in an
electric field is

A) 5.57 BYA@. C) 6.35 D)Z.2

91.Increase in cell membrane fluidity with increastegiperature is due to change in
the structure of

A) protein B) ikip C) polysaccharide D) DNA

92.Proteins present inside the cell membrane areligtibby
A) hydrogen bond
B) disulfide bond
C) hydrophobic force
D) phospho-diester bond
93. Synthesis of amino acids that wll be affected @uprblonged uptake of food with
no sulfur content is:
A) lysine Byogsine C) aspartic acid D) cysteine
94.Q.7. Presence of higher number of GC pairs in a DiNAecule makes it more
stable at
A) high temperature
B) low temperature
C) high pH
D) high salt concentration



95. A polypeptide chain with 60 amino acids residud ndlve___ number of
nucleotides in its DNA?
A) 60 B) 120 C) 180 D) 360

96. Electrophoretic mobility (without change in primastyucture) of a multi-subunit
protein sample with interchain disulfide bond viaé affected if it is treated with
A) performic acid B) trypsin C) NaCl D) CNBr

97.The molecule that cannot undergo etherificatioctien is
A) hemoglobin B) ade C) fatty acid D) glycogen

98.Normally carbohydrates are not presentasapartof ~  molecule in the
cell.
A) lipid B) pen C) DNA D) vitamin

99. The molecule that shows increase in absorbandei¥ region with increasing
temperature is
A) DNA B) RNA C) protein D) chlorophyll

100. Proteins undergo degradation during starvatiorct@a a carbon source. The final
byproduct of this reaction is
A) glucose B) ammoni C) ATP D) amino acid



