T JAM 2015

1. The first row transition metal complexes having tetrahedral geometry are high-
spin due to
(@) A, >P (b) A, <P () A, =P (d) A, >A,
2. The major product formed in the following reaction is
COOH

(i) NaN3. DMF

Br - -
(i1) H,. Pd/'C
A A\

COOH ‘V‘\ 4 CH,OH CONH;
NH, I

Br

(a)

3. Which

(a) (

4, The stru

e of (gS,

COOH
H=—1T—NH, 4‘0
HO—1—H
(a) CH3
HoN=—1—H H=——NH,
H=—1+—0OH H=——0OH
CH3 CH
(0) (d) 2
5. The intermolecular van der Waal’s potential is inversely proportional to I¢. The
corresponding force is proportional to
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6. The ene-yne that produces a chiral compound upon treatment with Lindlar’s
catalyst is

(a)

gb r to sodium
q3 The structure

7. An organi P(C4Hs0O) is positive to Ba
th conc. HC], P gives CHsCH

8. Low-spin iron (III) centre is present in
(a) deoxy form of haemoglobin (b) oxy form of haemoglobin
(c) hemocyanin (d) carbonic anhydrase

9. A filter paper moistened with cadmium acetate solution turns yellow upon
exposure to Hz2S. the transition responsible for the yellow colour is
(a) d-d (b) Metal-
to-ligand charge transfer
(c) ligand-to-metal charge transfer (d)o-oc*
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10.  The species responsible for the super-acidity of SbFs - HSO3F system is
(a) HSOsF (b) SbFs (c) HF
(d) H2SOsF+

Q-11 to Q30 carry two marks each

11.  The correct order of the pKa values for the conjugate acids of heterocyclic
compounds given below is

!\ [ ) =8
(I N (II)Y (I11) (I\")'

H N
(@U>1I>1>1V I (UI>IV>II>1

12.
SO?2
13.
14. the indicated
15.
(@) e (b) OH
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(©) (d) OH

16.  The correct statements about ionization potential (IP) is
(a) non-metalic character of an elemen

odic table
(c) second IP of Ca is
(d) IP decreases @

17. The set of p

(i) NaOH. Br, >

o
(ii) H'

18. The nor

19.  The ground
(@) #F3,2

decreases as the IP increases

20. The correct set of re cquire 0 0 ansformation is

(a) (i) CrOs; (ii) acrylonitrile; (iii) H30*

(b) (i) Oz; (ii) methyl acrylate

(c) (i) CrOs; (ii) NaOMe/MeOH, methyl acrylate; (iii) H30*
(d) (i) H20; (ii) methyl acrylate.
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21.  The concentration of K* ion inside a biological cell is 20 times higher than outside.
The magnitude of potential difference between the two sides is [ Given: 2.303
RT/F =59 mV]
(a) 0mV (b) 26 mV (c) 77 mV (d) 177 mV
22. At 25°C, the solubility product (Ksp) of CaF, in water is 302x10-11. The solubility
(in mole per kg of water) of the salt at the same temperature (ignore ion pairing)
is
(a) 4.0x10°° (b) 3.2x10™* (c) 2.5x10™* (d) 2.0x10™*
23.  The complex thati ion to the overall magnetic
moment is
2—
(a) [Cr(CN (d) [Cu(NH3 )6]
24.  The correct or ibra : . of the following
diatomic i
(a) TH35¢El >
25.
COOEt
(a) (i) NaBHg;
(b) (i) LiAlHs; (ii K A
(c) (i) HOCH2CH20 4;
(d) (i) HSCH2CH2SH, H%
26.  For an isothermal free expansion of an ideal gas into vacuum, which one of the
following set of values is correct?
(a) AU=0,g>0,w<0 (b) AU>0,9>0,w=0
(c) AU=0,q=0,w=0 (d) AU<0,g=0,w<0
27.  The Kkinetics of the reaction 2N,0, —4NO, +0, in liquid bromine medium was
measured in-dependently for there different initial concentrations of
N,O; : 0.11, 0.07 and 0.05 mol L-1. The order of the reaction is
(@)o (b)1 (c) 2 (d) 0.5
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28.  Which of the following statements are correct for SNAr reaction?
(i) Follows second order Kinetics
(ii) Ku/Kp>1
(iii) Involves carbanion-type intermediate
(iv) Involves two transition states
(a) (i) and (ii) only (b) (ii) and (iii) only
(c) (1), (iii) and (iv) only (d) (i) and (iii) only

29.  According to the equipartition principle, the predicted high temperature limiting
value of the molar heat capaci

30. The major prod

SECTION-B

1. If x=xand p, =
h
(@) -
i

2. The common feature(s) of Rb*, Kr and Br- is/are that they
(a) have same number of valence electrons
(b) have same magnitude of effective nuclear charge
(c) have same magnitude of first ionization potential
(d) are isoelectronic species

3. The characteristics of the blue solution of sodium in liquid ammonia is/are
(a) diamagnetic (b) paramagnetic
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(c) reducing in nature (d) conducts electricity

4, Which of the following compound(s) show(s) only two signals in 1H NMR and a
strong IR band at ~ 1690 cm-1

(0
O O
(a) 0
I | /U\Q)k
5, \
(1) conc. H,SO4. A
(i1)) KOH o KOH. 300°C
e
(1) H”
(a) -— O\ A \ﬂ/ - / A
(i) CH;CH=CH,. H" — (1) CH;CH=CH,. H"
(11) O,. KOH : (11) O,. KOH
o -TA,\ ] == -
() H (1) H
6. At what angle (s) of incidence, X-rays of wavelength 5.0A will produce diffracted
beam from the (110) planes in a simple cubic lattice witha = 10A?
(a) 6.8° (b) 10.20 (c) 20.7¢ (d) 45.0°
7. Which of the following statements(s) is/are true about the reaction given below?
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0 o)
. NaOMe. McOH__ y1e0 \/A*\

Br

(a) It involves a carbocation intermediate

(b) rearrangement is deu to Sn1 reaction mechanism.
(c) it proceeds via a concerted Sn2 pathway

(d) it involves neighbouring group participation.

8. Which of the following speciesd ic in nature?

9.
10. re correct?
oT oP oT ov
@ |5 | =| 5 )| 5| =| 5
ov ) oS ), OP ) oS ),
oS oP oS ov
Q= == d)|=| =| =
ov ), oT ), OP ). oT ),
SECTION-C
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1. In the gas phase, the ratio of excluded volume to molecular volume for a spherical
molecule is

2. The pKa values of lysine are 2.18, 8.95 and 10.79. the isoelectric point of lysine is

3. The amount (in grams) of potassium dichromate (MW = 294) present in 75 mL of
0.16 M aqueous solution is

4. Given that the expected spin-only ma

netic moment for (Et4N)2 [NiClJ is 2.83 p,

, the total number of unpaire omplex is

5. Given that the cr

respectively, then the Giblk e reaction (ArG) in k] mol ™ at 207°C
is [Given: R=8.314 ] K-

mol-1].

8. In the given list, the total number of compounds that form a clear homogeneous
solution on treatment with cold dilute H2S04 is
1-propyne
Cyclohexanone
Cyclohexane
1-propene
Propane-1-amine
Propoxypropane
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Tetrahydropyran

Ethyl butanoate
Pyridine
9. Two moles of an ideal gas is expanded isothermally and reversibly from 5 to 1 bar
at 298K. The change in the entropy (in JK-1) of the system is
10.  The pKa values of H,PO, are 2.12, 7.21 and 12.67. The pH of a phosphate buffer
containing 0.2M NaH,PO, and 0.1 M Na,HPO, is
11.
12.
13. ompounds (shown below)
conditions is
o} O (o]
Et
CH\H ©)‘\oa 0 Q ©)LOH
Me (o) o} OH
OH o] O
ovme [ \ ome SE
S me” “OMe NH;
O
14.  The standard reduction potentials of the Fe3*/Fe2* and Fe2*/Fe couples are 0.77
and -0.44 V respectively. The standard reduction potential ( in V) for the Fe3+/Fe
couple is
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15.  The number of possible mono-alkylated products formed in the Friedel-crafts
reaction of anisole with 2-chloro-3-methylbutane in the presence of anhydrous
AlClz at 50°C is

/ RT
16.  In an ideal monoatomic gas, the speed of sound is given by 53_M If the speed of

sound in argon at 25°C is 1245 km h-1, the root mean square velocity in m s-1 is

17. A wood specimen containing 14C taken from an ancient palace showed 24 counts

18.

19.

20.
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