MODEL QUESTION PAPER

PART ‘A’ GENERAL APTITUDE

logical reasoning, graphical analysis, analytical and numerical abilit A
oning, grap ysis . y
quantitative comparisons, series formation, puzzles, etc.)



A sphere of radius 4 cm is carved from a homogeneous sphere of radius 8 cm and
mass 160 g. The mass of the smaller sphere is

1. 80 g.
2. 60 g.
3. 40 g.
4. 20 g.
Two boys A and B are at two diametrically opposite points on a circle. At one
instant the two start running on the circle; A anticlockwise with constant speed v

and B clockwise with constant speed 2v. In 2 minutes, they pass each other for
the first time. How much later will they pass each other for the second time?

110 1 minute

2. 2 minutes
3. 3 minutes
4. 4 minutes

There are k baskets and # balls. The balls are put into the baskets randomly. If
k<n,

There is no empty basket

There are exactly (n— k) baskets with at least one ball
There is at least one basket with two or more balls
There are (n— k) baskets with exactly two balls

B

An ant is crawling along the x-axis such that the graph of its position on the x-axis
versus time is a semi-circle (see figure). The total distance covered in the 4 s is

x [m]

4 t[s]

4m
2m
2t m
4 m

B



In a bag containing only blue, red and green marbles, all but 15 are blue, all but
13 are red and all but 12 are green. How many are red?

S S N

Find the missing numbers in the bottom middle circle. (Clue: left halves of the
central circles relate to the left circles and the right halves to the right circles)
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Identify the missing letter.
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8. Identify the figure that comes next in the sequence.

/m 7 ,

9. A person buys a shirt with marked price Rs.300/- at 20% discount. In order to
make a profit of 20% the person should sell the shirt for

1. Rs. 288/-
2. Rs. 300/-
3. Rs. 240/-
4, Rs. 360/-

10. A uniform cylindrical container is half filled with water. The height of the
cylinder is twice its diameter. The cylinder is gradually tilted until the water
touches the brim. At this instant, the container is inclined at

30° to vertical
45° to vertical
60° to vertical
75° to vertical

e B bk

11. A car is moving along a straight road. The graph below shows how the speed
varies with time.

speed —

time —

Which of the following graphs represents the distance covered by the car with
time?
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In triangle ABC, shown in the figure, AB is perpendicular to BC. Further, BD
is perpendicular to AC. If AD =9 cm and DC = 4 cm, the length BD is

B
H
A 9cm D 4cm ]

1 6 cm

6.5 cm
3 ﬁcm

13
4 Ecm

36

A box of sticks of equal lengths is provided. The minimum number sticks needed
to build a frame to enclose a 3 dimensional volume is

£ DN —
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14.

13

17.

5 kg of adulterated rice has 2% stones in it and the rest is rice. Half of the stone
content was removed. Now the percentage of stone content in it is

i 0.99%
2. 1%

3. 1.1%
4. 1.01%

A coin is tossed six times. The probability that heads will occur at least once is

, 2
64
2. L
3
5
64
s 3
2

Two parameters TC and TF are related as shown in the table. Find the value of
TF corresponding to a TC of 75.

TC 10 {25 50 75 | 100

| TF 13277 122 1% |212

1. 167
2. 162
3. 150
4. 200

Several identical cubes are arranged in a close-packed single layer. If the area of
the layer is A4 and the volume of the layer is ¥, then the number of cubes in the
collection is

1. VIA.
2. A2,
3. V243,
4. AlV.



18.

19.

Circle PQR is inscribed in a quadrilateral ABCD. The circle touches side AD at
point S. AP =8 cm, QC =3 cm and DC = 6 cm. The length of side AD is

1. 9 cm

2. 10 cm
3. 11 ecm
4, 12 cm

The distribution of wages in a population is shown below for 2 years.
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wages

The average wage(s)

in 1999 is greater than that in 2000.

in 1999 is less than that in 2000.

in the two years are equal, but the variances are unequal.
in the two years are unequal, but the variances are equal.
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20.

The graph below shows crime rates and convictions for 5 years in a certain
society.
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Which of the following is correct?

The cause of convictions being on the rise is better law enforcement.
Falling crime rates have slowly reduced the conviction rates also.
There are fewer convictions because crime rate has fallen.

The graph must be wrong.
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CHEMICAL SCIENCES

This Test Booklet will contain 145 (20 Part "A’+50 Part "B+75 Part ‘C’) Multiple
Choice Questions (MCQs). Candidates will be required to answer 15 in part ‘A’, 35 in
Part ‘B’ and 25 questions in Parts C respectively ( No. of question to attempt may vary
from exam to exam). In case any candidate answers more than 15, 35 and 25 questions
in Parts A, B and C respectively only first 15, 35 and 25 questions in Parts A, B and C
respectively will be evaluated. Questions in Parts A’ and ‘B’ carry two marks each
and Part "C’ questions carry four marks each. There will be negative marking @25%
for each wrong answer. Below each question, four alternatives or responses are given.
Only one of these alternatives is the ‘CORRECT’ answer to the question.

MODEL QUESTION PAPER

PART A

May be viewed under heading “General Science”

PART B

21. [CoCl,4]* shows a deep blue colour because of

metal to ligand charge transfer transition

ligand to metal charge transfer transition

spin allowed and Laporte forbidden d-d transition
spin allowed and Laporte allowed d-d transition

el A

22.  The violet colour of iodine vapour is due to

n-rt* transition
7-1t* transition
n-c* transition
n*-c* transition

PoNPE



23.

24,

25.

26.

217.

28.

Choose the correct statement among the following

1. diamond has lower thermal and electrical conductivities compared to
graphite

2. diamond has similar thermal and electrical conductivities compared to
graphite

3. diamond has higher thermal conductivity but lower electrical conductivity
compared to graphite

4. diamond has the same thermal but lower electrical conductivity compared
to graphite

Which of the following is a nido-borane?

BsH1o
BsHg
[BsHe]*
BsH11

el A

The oxidation number of sulphur in dithionite [S,04]* and dithionate [S,0¢]* are,
respectively,

+3 and +4
+3 and +5
+4 and +5
+4 and +6

PonNbdRE

Among the three types of orbitals p, d, and f,

1. both p and f orbitals have centre of symmetry
2. both p and d orbitals have centre of symmetry
3. only d orbitals have centre of symmetry
4. f orbitals alone have centre of symmetry

The absorbance of solution having 20% transmittance is

0.301
0.699
1.301
1.699

el A

The active site of enzyme nitrogenase contains

Mo
Mn
Fe
Cu

el oA



29.

30.

31.

32.

33.

34.

Which one of the following is a free radical:

CO
CN™
NO
CS

Eall A

Choose the 16 e complex from the following:

Ni(CO),
Rh(PPhs):Cl
Fe(CO)s

(1’]6-C6H6)2CI’

honhE

The species having metal-metal bond is:

an(CO)lo
Al(CHa)s
V2(O)12.
AIZ(OPr')lz

PonNbdRE

Choose the INCORRECT statement from the following

1. Fluorine has higher electronegativity than chlorine

2. Fluorine molecule (F,) has lower bond energy than chlorine molecule
(Clp)

3. Fluorine has higher electron affinity than chlorine

4. Fluorine has a lesser tendency to form cation than chlorine

The only molecule having bridging oxygen is

1. Phosphorus trioxide

2. Phosphorus pentaoxide
3. Cyclic tetraphosphate
4. Pyrophosphate

The coordination number of phosphorus in [PMo1,040]* is

el el
o 0AN



35.

36.

37.

38.

39.

Using phenolphthalein as the indicator, which of the following titration is
possible:

acetic acid with pyridine

oxalic acid with sodium hydroxide
hydrochloric acid with aniline
sulphuric acid with aqueous ammonia

PonbdRE

Which of the following species is ESR-active?

1. VOSO,

2. K>Cr,07

3. KMnO4

4, [CO(NH3)5]C|3

Ozone (O3) absorbs UV radiation in the atmosphere and is decomposed mainly
into

0, 0

0%, 0%

0,*, 0"
atomic oxygen

el el

Large derivation from Trouton's rule is observed for systems which are

1. having more ordered structure

2. having more disordered structure
3. having low melting points

4. having low boiling points

The concentration of a reactant decreases linearly with time. What is the order of
the reaction?

[A]

1% order
Fractional order
2" order

Zero order

el A



40.

41.

42.

43.

44,

45.

The point group symmetry of the molecule cis—ML4 X; is

C4v
Dan
Con
C2v

Eall A

The point group symmetries of a square and a rectangle respectively, are

Dun and Doy,
Cun and Con
Dun and Con
Canand Dy

PobdE

The number of rotational degrees of freedom of CO; is

one
two
three
four

el el

The magnitude of the nuclear spin angular momentum of a nuclei is +15/2 #
units. The value of I is

1 5/2
2. 1/2
3. 1

4 3/2

Identify the molecule whose rotational constant can not be determined by
spectroscopic methods.

CH,4
Ho

COs
HCI

el A

Which of the following transitions in the electronic spectrum of a homonuclear
diatomic molecule is forbidden

1. Z: —>Z;
2. Z; - Hu
3. Z: —>Hg
4. Z; AW



46.

47.

48.

49,

50.

The diffraction pattern of a cubic solid has an intense 110 Bragg reflection, but
the 100 and 111 Bragg reflections are absent. The structure of the solid is

Body-centered cubic
Primitive cubic

Face-centered cubic
Edge-centered cubic

Eall el

The logarithmic conductivity of a crystalline solid shows a linear variation with
inverse temperature (1/T). The band gap may be obtained from

slope of the plot.

intercept on the conductivity axis.
intercept on the temperature axis.
inverse slope

Eall el

The molar masses of monodisperse and polydisperse polymers obey respectively
the conditions: (M, = Number average molecular weight and M, = Weight
average molecular weight).

1. M,>M,and M, <M,
2. M,=M,andM, <M,
3. M <M andM <M,
4, M =M, andM, =M,

Curding from milk, an enzyme-catalysed reaction, is most efficient around

0°CandpH =10
0°CandpH <4
0°Cand4 < pH <10
25°Cand4 < pH <10

Ponh e

The spatial part of hydrogen molecular wavefunction in the simplest molecular
orbital theory is given by cs;where oy is normalized linear combination of two

hydrogen 1s orbitals. Which of the following is true about the above
wavefunction?

It contains only covalent terms.

It includes only a small amount of ionic terms.
It contains only ionic terms.

It overestimates the ionic terms.

el A



o1,

52.

53.

54,

55.

56.

A 2p, orbital of hydrogen atom is an eigenfunction of

H only.

H and L? only

H, L? and L, only
H, L% L, and Ly

PonbdRE

By a reversible process, we mean one that always

1. takes infinite time for completion
2. satisfies AS (universe) =0

3. satisfies AG = 0.

4. gives maximum work

A hydrogenic 3p orbital has the following form of the radial wavefunction (o =
constant):
r(e,—r)e ™"

24—zl

r‘e
r(a,—r)(as—r)e "

3 4—aqr

re

> b e

The wavefunction sin'x is not acceptable because it is

not continuous

not differentiable

not an eigenfunction of kinetic energy operator
not a single-valued function

Eall el

IUPAC name for the compound given below is

v/(/\ﬂ/
o]
E-5-ethylhept-5-en-2-one
Z-5-ethylhept-5-en-2-one
E-3-ethylhept-2-en-6-one
Z-3-ethylhept-2-en-6-one

el A

The most suitable reagent for the following transformation is
o]

MeO : f MeO : :



S7.

58.

59.

60.

61.

NaBH,

B2Hs

Zn-Hg / HCI
NH;NH,/ HCI

PohdRE

Acetophenone can be converted to phenol by reaction with

m-CPBA followed by base catalysed hydrolysis
conc. HNO3

iodine and NaOH

singlet oxygen followed by base catalysed hydrolysis

Eall A

Reaction of phenyl benzoate with an excess of methylmagnesium bromide gives a
mixture of

triphenylmethanol and phenol
2-phenylpropan-2-ol and phenol
acetophenone and toluene
2-phenylbenzoic acid and toluene

el el

The major product formed in the reaction of 2-methylbut-3-en-2-ol with HBr is

Br
N

2. Br %
3. HO>—<
Br
4, Br
of

Among dimethylcyclobutanes, which one can exhibit optical activity?

1 cis-1,2-dimethylcyclobutane
2 trans-1,2-dimethylcyclobutane
3. cis-1,3-dimethylcyclobutane
4 trans-1,3-dimethylcyclobutane

The monomer of biopolymer DNA is a

1 nucleotide
2. amino acid
3. disaccharide
4 fatty acid



62.

63.

64.

The order of chemical shifts (8 value) in the 'H NMR spectrum of crotonaldehyde
is

olefinic > CHO > Me
CHO > Me > olefinic
CHO > olefinic > Me
olefinic > Me > CHO

Eall el

Natural sugars and aminoacids are predominantly

D-sugars and L-amino acids
D-sugars and D-amino acids
L-sugars and D-amino acids
L-sugars and L-amino acids

el A

The product formed in the reaction given below is
Me hy

_—

g\ /2
S

Me
. X
Me
Me
. Y
“Me
Me
s ()
“Me
Me
4 @

<
)



65.

66.

67.

The major product formed in the reaction given below is

COOMe A
@+ﬁ -

Me
L 421§>/

CoOMe

2 “L_Z.cooMe
Me
3. 3
;M
MeOOC

4.
¢41§25500Me

The conversion of excited singlet state (S;) of a molecule to triplet state (T) is
known as

1 fluorescence

2 phosphorescence

3. intersystem crossing
4 internal conversion

The decreasing order of stability of the free radicals A, B and C is

Me Me Me Me
cwe  HO—GH,
Me Me H H
A B C
1. A>B>C
2. C>A>B
3. B>A>C
4, A>C>B



68.

69.

70.

71.

The major product formed in the reaction given below is
H

o __MNaNs _ .
“,

The rates of keto-enol tautomerism in the ketones A-C, given below, are in the

order
< o 1
A B C
1 A>B>C
2 A>C>B
3 C>A>B
4 C>B>A

The reaction given below is an example of
COOE

COOEt NaOEt
—_—_—
COOEt O

aldol condensation
Knoevenagel condensation
Dieckmann condensation
acyloin condensation

Eall el

PART C

The covalent radii vary gradually in the Periodic Table. From the orders given
below for such radii, the correct ones are
(@ Ce>Lu, (b) Co>Ti, (c)Sr>Ca, (d) I >Se



72.

73.

74.

75.

76.

(@) and (b) only
(a) and (c) only
(@), (c) and (d) only
(b), (c) and (d) only

PohdRE

The first ionization energy for the elements Si, P, S and Cl, follows the order

Si<P<S<ClI
Si<S<P<CI
S<Si<P<CI
S<Si<CI<P

Eall A

The pair of gaseous molecules/ions having tetrahedral structure is

SnCly PH,"
SeCI4, XeF,

ICl,, PH,"
SnC|4, |C|4-

P w e

Consider the following

Volumetric method for Ag(l) Indicator used
(@.  Fajan method Chromate

(b).  Mohr’s method Fluorescein

(c).  Vohlard method ferric salt

The method and indicator matches correctly in
1. (a) and (b) only

2. (b) and (c) only

3. (c) only

4. (b) only

An unknown lead solution has diffusion current of 1.0 pA. To a 10 ml of this
solution 0.5 ml of 0.04 M lead is added. The diffusion current of the spiked
solution is 1.50 YA. The concentration of the unknown lead solution is

0.0020 M
0.0050 M
0.0035 M
0.0010 M

el A

The 2P radio isotope, used in leukemia therapy, has ti, = 14.26 days. What % of
%2p remains after 35 days ?

1. 30%

2. 8%

3. 81.7%



77.

78.

79.

80.

81.

4. 18.3%

On a 30 cm column, the tg of A and B respectively are 16.40 and 17.63 minutes.
The to of the column is 1.30 minutes. The peak width at base lines for A and B are
1.11 and 1.21 minutes respectively. The column resolution Rs is

1.06
1.23
212
2.23

PobdE

Which one of the following pairs of electronic configurations of high-spin
transition metal ions (3d) in an octahedral field undergoes a substantial Jahn-
Teller distortion:

d3, d°
d* o
d°, d°
d®, d°

el el

Which one of the following pairs consists of a good oxidizing and a good
reducing agent respectively:

Ce(IV), Ln(I11)
Ln(I11), Eu(I1)
Ce(IV), Eu(ll)
Ln(I11), Ce(I1)

el el

Which one of the pairs of following statements about reduction of [CoCI(NHs)s]**
by Cr(ll) is correct:

(A). Reactant [COCI(NH3)s]** has non-labile coordination sphere
(B). Reaction proceeds by outer-sphere mechanism

(C). Reactant [CoCI(NHs3)s]** has labile coordination sphere

(D). Reaction proceeds by inner-sphere mechanism

(A) and (B)
(A) and (D)
(C) and (B)
(C)and (D)

el A

Hemocyanin contains

a dinuclear copper core and binds dioxygen in the cuprous state.

a dinuclear copper core and binds dioxygen in the cupric state.

a mononuclear copper core and binds dioxygen in the cuprous state
a mononuclear copper core and binds dioxygen in the cupric state.

el oA



82.

83.

84.

85.

86.

87.

The *'P NMR spectrum of PF,N(CHs), at room temperature and low temperature
(173 K) respectively shows (assume that N and H do not couple):

1. triplet and quintet

2. quintet and triplet

3. quintet and triplet of triplets
4. triplet and triplet of triplets

The number of hyperfine lines in the EPR spectrum of a one electron reduced
product of [Coz(CO)eSe] (I = 7/2 for Co nucleus) is:

8
15
22
1

Eall el

The highest oxidation state of a metal in the following compounds is :
(n®-CsHe)2Cr, Mn(CO)sCl, Nay[Fe(CO)4], K[Mn(CO)s] and K[Mo(CO)sBr]

1
2
-1
-2

el A

The maximum number of valence electrons of a metal in these complexes are:
Mn2(CO)10, (n°-CsHs)M0(CO)5Cl, (n°-CsHs)2Ni, and (n°-CsHs), TiCl,

16
18
20
22

el A

The number of bridging and terminal carbonyls present in Co4(CO);, at low
temperature are respectively:

3and 9
4 and 8
6 and 6
O0and 12

el A

Olefin hydrogenation using Wilkinson’s catalyst initiates with:

1. olefin addition to Rh(PPhs).Cl
2. olefin addition to Rh(PPh3)sCl
3. a phosphine dissociation from Rh(PPhs)sCl



88.

89.

90.

91.

92.

93.

4. a phosphine addition to Rh(PPhs),Cl
Although Fe(l11) is a better Lewis acid compared to Zn(lI1), most hydrolytic
enzymes contain Zn(lIl) at the active site because

1. Fe(I1l) is a redox active ion.

2. Fe(I11) has less abundance compared to Zn(ll).

3. Fe(I11) generally makes octahedral complexes while Zn(Il) makes
tetrahedral complexes

4. Zn(11) makes kinetically labile complexes.

Considering the two complexes (A) [Ni(H20)s]** and (B) [Ni(NHz)s]*" , the right
statement is

1. Complex (A) is diamagnetic and complex (B) is paramagnetic
2. Complex (A) is paramagnetic and complex (B) is diamagnetic
3. Both are paramagnetic

4. Both are diamagnetic

Unlike d-d transitions, the f-f transitions

1. do not change much with change in ligand

2. change significantly with change in ligand

3. appear at low energies i.e., at the near-IR region
4. appear as broad bands

The solvent that will enhance electrical conductivity of N,O,4 considerably is

1. hexane

2. benzene

3. nitromethane

4. carbon tetrachloride

The major product obtained by the reaction of PCls with NH3, NH4Cl and
(NH4)2SO, respectively are

1 (PNCIy)n, P(NH2)4Cl and ClsP=NPOCI,

2 P(NH3)4Cl, (PNClIy), and CIsP=NPOCI,
3. Cl3P=NPOCl;,, (PNCI,), and P(NH,)4Cl
4 (PNCly), only

Strongest superacid among the following is a

1. solution of HNO3 in H,SO4
2. solution of HCIO4 in H,SO4
3. solution of SbFs in HF

4, solution of SbCls in HCI



94.

95.

96.

97.

Consider the following statements regarding borazine,

A. It is isoelectronic with benzene

B. Each nitrogen receives more c-electron density from neighbouring boron

than it gives away as a n-donor
It does not undergo addition reactions
Nitrogen retains its basicity and boron its acidity.

o0

The true statements among the above are
A, Cand D

A, BandD

A and C only

B,C,and D

el el

Which of the following has linear shape

1. H3C-N=C=S
2. H3Si-N=C=S
3. H;C-N=C=0
4. H3;C-O-CH3

For a diffusion-controlled bimolecular reaction, the rate constant (kp) is
proportional to (T = temperature; n = coefficient of viscosity of medium).

1. nT

2 L
nT

3
Jn

s L
n

Consider the unimolecular reaction
A(g) — products
for which the following remarks were made.

A. The reaction is second order at low pressure and becomes first order at high

pressure.

B. The reaction is first order at low pressure and becomes second order at high

pressure.
C. The reaction is zero order

Which of these is correct?

1. A and B



98.

99.

100.

101.

102.

2. BandC
3. Only C
4. only A

A random distribution of errors obeys the Gaussian form +/ A/ 7 exp[-Ax?]. The
mean and standard deviation of this distribution obeys

<x>=0 and oy = 1//A
<x>#0 and oy = 1/VA

<x>=0 and ox = \/K
<x>=0and ox=A

o NPRF

The function sin™ x is not an acceptable wave function because

it is not differentiable

its first derivative is not continuous
it does not cover the entire space

it is not a single-valued function

el el

The following is true of 2py, 2py and 2p, orbitals of a H atom.

All are eigen functions of L,

Only 2px and 2p; orbitals are eigen functions of L,
Only 2py orbital is an eigen function of L.

Only 2p, orbital is an eigen function of L.

PonNbdRE

Given two Hermitian operators A and B, we construct the following four
additional operators

AB, ABA, i[AB], A’B.
Choose the correct option from below.
All these 4 operators are Hermitian
Only 3 of these operators are Hermitian

Only 2 of these operators are Hermitian
Only 1 of these operators is Hermitian

el A

The first-order correction to energy for the ground state of a particle-in-a-box due
to a perturbation Ax would be

AL/2
AL
20L
2

PoNPE



103.

104.

105.

106.

107.

Characters of a few symmetry operations are given below. Identify the character
of the irreducible representation A,

E C C i Gh
1 1 1 -1 -1
11 -1 1 1
1 1 -1 1 1
11 -1 -1 1

A OwLODN B

The character of the irreducible representation A; in Cs, point group is given
below

| E | 2C3 | 30y
Arll 1 1

Identify one irreducible representation orthogonal to Aj;among the following.

E | 2C; | 30y
r,/1 1 1
|2 -1 0
r,|2 o -1
r,/t -1 -1
1. I,
2. T,
3. I,
4. r

4

The energy levels of cyclopropene are o + 23, a.- 3, and o - 3. The
delocalization energy in C3Hs is

2p
0

B
3p

The rotational constant (B) of H**Cl, H*’Cl and D*CI follow the order

Eall A

H®Cl > D*CI > H¥Cl
H¥®Cl > H¥Cl > D*ClI
D¥*Cl > H*Cl > H¥ClI
H3Cl > H*CI >D*ClI

el el

Observe the following statements



108.

109.

110.

. Atomic mass of isotopes can be obtained from rotational spectra

1. The separation between two successive rotational spectral lines of gaseons
NO is 2B cm™

I11.  The nmr spectrum of a compound gave a singlet at 300 H, away from
TMS using a nmr spectrometer operating at 60 MH,. Its chemical shif is 3

ppm.

Which of the following is correct?

I, 11 and 111 are correct.
Only Il is correct.

| and Il are correct.
Only 1 is correct.

el el

In a crystal, atom A is at the corners of the unit cell, B is at the centre of the cell
and the oxygen atoms are at the face-centred positions. What is the formula per
unit cell?

AgBOg
ABOg
AgBO3
ABO;

PonNbdRE

On mixing 100 mL of 0.1 M CH3COOH and 50 mL of 0.1 M NaOH, the pH of
the solution will be

pka + 0.301
pKa

ok, - 0.301
pk, + 0.477

el A

Using the fundamental equation dA= - SAT — P dV, the Maxwell relation is

LB
oP ). \es ),
2 (2] {2
ov ), \aT ),
3 ar :[@
v ) \oS ).
n () z(a_P
v ); \aT )y



111

112.

113.

114.

115.

116.

The relationship between mean ionic activity coefficient for Caz(PO,), and its
ions is given by

Ve = Y+z v-z
A
Yi5 - Y+2 y-3
=y

Assuming that C—H and C—X bond lengths in x@x are nearly equal,
the molar residual entropy at 0 K is

Mo E

0

RIn2
RIn3
RIn6

el el =

The contributions to the molar entropy by translational (tr), rotational (rot),
vibrational (vib) and electronic (ele) degrees of freedom is in order

tr > rot > vib > ele
rot > vib > tr > ele
ele > vib > rot > tr
vib > rot > tr > ele

el el

A binary mixture of A, and B, will show negative deviation from Raoult’s law
when

A-A and B-B interactions are stronger than A-B
A—A and B-B interactions are weaker than A—-B
Both A—A and B-B interactions are equal to A—B
Either A—A or B—B interactions is equal to A-B

Ponh e

In the presence of external magnetic field the transition *D; _, 3Py splits into

A wWDNPE
©O© N o1 w

The term symbol for the ground state of rhodium (Rh, atomic number 45) is *F.
The electronic configuration for this term symbol is

[Kr] 4d 557
[Kr] 4d® 5
[Kr] 4d° 5¢°
[Kr] 4d” 5s* 5p*

el A



117.

118.

119.

120.

121.

lonic equivalent conductance value for Ca®* is 0.0119 ('S m? mol™) and for CI" is
0.0076 ( S m? mol™). The correct expected molar conductivity at infinite dilution

for CaCl,is

1 0.0195 S m? mol™*
2. 0.0271 S m? mol™
3. 0.0542 S m? mol™*
4 0.01355 S m? mol™

Find correct pair for ionic strengths of (a) a 0.02 molal solution of KCI and
a 0.02 molal solution of K;SOy,

el A

() 0.020 mol Kg* (b) 0.020 mol Kg™*
(a) 0.020 mol Kg™ (b) 0.060 mol Kg™*
(a) 0.020 mol Kg* (b) 0.050 mol Kg™*
(a) 0.020 mol Kg™ (b) 0.030 mol Kg™*

The term symbol for the ground state configuration of NO is

1
2.
3.
4

ZHU
ZHg

The kinetic chain length ( v) is a measure of chain propagation. If the rates of
consumption are denoted by R. and rates of production by R,; M and M*® denote
the monomer and the active center, respectively. The correct definition of v is

el e

Re (M) / R, (M")
Rp (M%) /R (M)
Re (M) /Ry (M)
Re (M) /Re (M")

Amongst the following the correct statement for the compounds A, B, and C, is

N =

Br

%o a
>—C
T N

Br
A B

A and B are achiral and C is chiral
Ais chiral and B and C are achiral
A and B are chiral and C is achiral

H cl

o=



4. A is achiral and B and C are chiral
122.  4-tert-Butylcyclohexanone on reduction gives two isomeric alcohols which are

1. Enantiomers
2. Diasteromers
3. Rotamers

4, Homomers

123.  For the following compounds A and B the correct statement is

A B

A is aromatic and B is antiaromatic

A is antiaromatic and B is non-aromatic
A and B are both aromatic

A and B are both non-aromatic

PonNbdRE

124.  Identify the product formed in the following transformations

>< 1. CHyly, EtyZn

O
\_)\u 2. H;0*
— — 3. Na|O4

Me CHO
1.

Mg CHO
2. |

Me CHO
3. —

Me
4 \:\

CHO

125. Identify the product formed in the following sequence of reactions

1. NBS (2 equivalents)

©i AIBN (cat)
2. CH,(COOMe),,

NaOEt




] @E><COOMG
' COOMe

MeOOC COOMe

. O‘

MeOOC COOMe

3 MEOOC\fJ:::;ﬂ\
MeOOC

MeOOC~ "COOMe

MeOOC

4 MeOOC
' MeOOC

MeOOC

126. Identify the products A and B in the following reaction sequence

OMe )
AcCl, AICl TiCls, Zn/Cu
_ > A — B

>
s
o
=
[}
o:z

e
and B is @\/
OMe
e

oM
OM
and B is gj
OMe O OMe
and B is
)

OMe

w N
> >
& @
o C
o
=

=

4. A B
is ? and B is \ Q OMe

(0]

127.  Match the following:

A. Conversion of 1,7-octadiene to cyclohexene i) Wacker Oxidation
B. Conversion of bromobenzene to ethyl cinnamate i) McMurry Coupling
C. Conversion of 1-hexene to 2-hexanone iii) Heck reaction

iv) Olefin Metathesis



128.

129.

130.

1, A:iv; B:ii; C:iii
2. A ;B iv; Cri

3 AV, B i Ci
4. A

Reagents that can be used in the following conversion are
: _CHO O/ COOH

i) PhsP=CHp, ii) HCN, iii) HsO*

i) HS(CH,),SH, iii) n-BuLi, iii) BrCH,COOH
i) EtMgl, ii) KMnO,

i) PhsP, CBry ii) n-BuLi, iii) CO,

el A

The major product formed in the following reaction is

o

O -

i

OH

(@]
0

In the following reaction, the structure of the major product is

o
i (e
H S
X COOEt >
THF



%

COOEt

:

COOEt

COOEt

%8

COOEt
131.  For the following reaction, the structure of the major product is

Me

(j[j\\NHZ NaNO, HCl
—_—
=>""0H
H

:83
(0]
0

CHO

w
182 182 182
(V] (] (]

5

“OH

132.  Identify the products A and B in the following reaction sequence.

@COOH lp, NaHCO; aal-l
— A B

AIBN



O
Q
Ais P
W
O o]
o o
2. Ais P Bis E
| =
O
(0]
Alis i
I

o O
4. Ais Bis
| =

133.  Major product formed in the following reaction is

TMSO CN
1. MeMgBr
2. ag. NH,CI

MeO CONH,

TMSO COMe

2.
TMSO Y—NH,
3.
TMSO Y—OH
4.

134. Inthe following reaction sequence the structure of the major products X and Y are

o] . .
/> i. n-BuLi HgSQO,, H,O
Sj/\/ko X
Qs ii. CHaCH,CH,Br




O/> o/>
1 Xis \/S>(\/Lo andYis \/\[(\/Lo

2. Xis v}(\/z} and Y is \/\/\/2/>

TP °
3 Xi \/>(\/SL/> Yi H O/\\o
. is <6 S andYis M
(S o)
33 Oﬁo
4, Xis WS andYis S OSo
\\/O
135.  Product of Sharpless kinetic resolution of the following alcohol with (-)-diethyl
tartrate is
Me
m\/OH
Et
Me
1. \L‘/OH
Et
Me
&
2. OH
Et
Me
3 \L/OH
Et
Me
o)
4 OH
Et

136. Select the product of the reaction of (Z)-(2-methoxyvinyl)benzene with
dichloroacetyl chloride in presence of triethyl amine.



Ph
cl
cl OMe
2' .,
o Ph
cl
cl Ph
3.
o OMe
cl
cl Ph
4,
o “OMe

137. Identify the product formed in the following reaction

1. HNO,
OH

2. hv

Y

138. The compound formed in the following reaction sequence is

(;Q 1. H,0, / NaOH
O 2. NH,NH,; KOH

(CH20H), A




4. dWNHNHZ

139. Cholestanol on oxidation with chromium trioxide in acetic acid/pyridine gives a
dicarboxylic acid, which on pyrolysis in the presence of a catalytic amount of
barium hydroxide gives compound A as the major product. The structure of A is

(cholestanol)

140. Photolysis of 1,4-dimethyl-1,3-cyclohexadiene in presence of excess oxygen and
catalytic amount of Rose Bengal followed by reduction with H,/Pt provides



141.

142.

2.
3.
HO
o Me
4.
O™ “Mme

In the following reaction sequence, the correct structures of the major products X
and Y are

OH /\OEI

A
Ph HgOAc
OEt
O/\/ \C
1. Xis and Y is
o, e O
Ph Ph
O/\/OEt CHO

and Y is

x
///
74

Ph

o)
J )

X
C
and Y is O/\ YCHO

x
//

Ph

and Y is

(@]
J )

x
//
4

Ph

Structure of the X and Y in the reaction sequence of thiophene given below are

B

S

Brz, aq HBr, -5°C piperidine

X —_— Y




1. X is @\Br and Yis Q\N\D

/
2. Xis @\Br and Yis CN/Q\Br

S

Br @
3. Xis @ and Y is [\

Br Br

4. Xis @ andYis CNQ

S

143. Identify the product of hydrogenation (H,, Pd/C) of the protected amino acid
given below

OCOPh

L

Cbz-HN COOCH,Ph

OCOPh

1. CbZ\NJi
H

OCOPh

L

H,N~ “COOCH,Ph

COOH

J:OH
3 H,N~ ~COOH
OCOPH
. [
H,N~ ~COOH

144.  In the broad band decoupled **C NMR spectrum, the number of signals appear for
(a) catechol, (b) resorcinol and (c) hydroquinone, respectively, are

six, four and two
six, six and four
three, four and four
three, four and two

el el



145.  In the proton NMR spectrum, an organic compound exhibited the following
spectral data

d7.2(1H,dd,J=8and 1.5 Hz), 6.8 (1H,d, J=1.5Hz), 6.7 (1H, d, J=8 Hz),
4.9 (2H, s), 3.9 (3H, s), 3.85 (3H, s), 3.5 (1H, br s, exchangeable with D,0)

The compound among the choices given below is

H

OMe
CC o
OMe
HO
(E[OMe
OMe
Me OH
3.
OMe
(@)
MeO
OMe
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