T JAM 2010

1. The molar internal energy of a gas at temperature T is Um(T). The molar internal
energy at T = 0 is Um(0). The correct expression that relates these two with
appropriate contributions is
(2) Um(T) = Um(0) + 3RT [linear molecule; translation only]

(b) Um(T) =Um(0) + ;RT [linear molecule; translation and rotation only]

() Un(T) = Un(0) + >

(d) Um(T) = Um(0) + onli ; at
2. If a particle b orrtum . i i—j+§, Then its
angular mo i

ation and rotation only)

(a) i+2k & b i+5j-k
3. If yisthe i en value, then
o MUST
(a) posi

4. A quantum me ical pa tate e of a sphere of

ate is

(a) When ideal gases 2

(b) At equilibrium, the che
of the system.

(c) The total pressure of a mixture of ideal gases is equal to the sum of the partial
pressure of each gas in the mixture.

(d) When a gas is allowed to expand, the maximum work is obtained when the
process is carried out irreversibly.

es is the same in all of the phase

6. The work done during the free expansion of one mole of an ideal gas at 27°C to twice
its original volume is (given: RT = 2494 ] mol-1,In 2 = 0.7,log 2 = 0.3)
(a) 1746 ] mol-1 (b) -1746 J mol1  (c) zero (d) 748.2 ] mol-1
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7.  Choose the correct order of the diffusion coefficients of the following at 298 K.
P : H* in water
Q: OH- in water
R: H20 in water
S : Sucrose in water
(@P>Q>R>S (b)S>R>Q>P (c)S>Q>R>P (d)P>R>Q>S
) ) 15 2 4 .
8. Two matrices are given as X = 3 7 andY = 6 0 .if XT is the transpose of X then
what would be XTY?
20 52 44 28
(a) (d)
4 20 12 12
9. Addition of 1.0 3 : ate iling point by 0.3°C.
The amoun Sed : . plution is (given:
assume ne , boiling point
constant Ky
10. The mol A) is 0.005 S
I-1 at 298 K
ant (Ka) of HA
1x10-5
11.
charge transfer.
12. Which one of the folle ahn-Teller distortion in an
octahedral fiels?
(a) High spin d® (b) High spin d° (c) High spin d> (d) Low spin d®
13. B2Hs and B4H1o, respectively, are examples of
(a) Nido and arachno borans (b) Nido and close boranes
(c) Closo and arachno boranes (d) Nido boranes.
14. Which of the following has a square planar geometry according to the VSEPR
theory? Atomic number: B=5,S =16, Xe = 54.
15. The structure of rock salt consists of
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16.

17.

18.

19.

20.

21.

22.

23.

(a) A cubic close-paked array of anions with cations in all the octahedral sites.

(b) A cibic close-packed array of cations with anions in all the tetyrahedral sites.
(c) A hexanal close-packed array of anions with cations in all the octahedral sites.
(d) A cubic close-packed array of anions with cations in all the tetrahedral sites.

Among lithium, nitrogen, carbon and oxygen, which element has the highest firstb
ionization potential?
(a) Lithium (b) Nitrogen (c) Carbon (d) Oxygen

In which of the following C-H bond has the highest ‘s’ character?
(a) Acetylene (b) Ethylene Methane (d) CH radical

Which one of the fo
rule?
(a) CHa

g is-an electﬁde icie ule according to the octet
d) GeHs

Which one
(a) LiCl

At room
(a) Ofa
(b) HF i
(c) Of st
(d) HClis

(a) Canonical forms Structural isomers
(c) Tautomes d) Conformational isomers.

The IUPAC name of the following compound is:

cl
HC—CH/CN
/
H3C CH,
(a) 2-cyano-3-chlorobutane (b) 2-chloro-3-cyanobutane
(c) 2-methy-3-chlorobutanenitrile (d) 3-chloro-2methaylbutanenitrle

Which chemical test will distinguish the compounds shown below?
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(a) Beilstein’s (b) Ethanolic silver nitrate test
(c) Sodium fusion test (d) Fehling’s test

24. The reaction of the bromo compound shown below with sodium ethoxide gives

predominantly
H Br

25. Choose the correct o
concentrated sulphuric acid.
(a) 2-methylpropan-2-ol > 2-butano
(b) 2-methylpropan-2-ol > 1-butanol > 2-butanol
(c) 2-butanol > 2-methylpropan-2-ol > 1- butanol
(d) 1- butanol > 2-butanol > 2-methylpropan -2-ol.

f the given alcohols using

26. The titration curve of alanine hydrochloride is given below
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A

14

10+
=
o

6__

2__

| : [ | —
O o5 1 15 5 25
Equivalents of hvdroxide
The position in the ic point of alanine is:

(a)P (d)s

27. The absolu i : entersdn' D-Ri are

(a) 3R, 4R S, 4S
28. The mostst ' i ctly represented
by

Me
Me
Me Me
Me  on
Me M )\ﬁj\hﬂe
(a) HO ®
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Me
Me OH Me
HO

(Me (d)

29. Thermal rearrangement of the following compound would give

(c)

30. The ener e for rotation
around th
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31.

32.

(a) Equil creased from
assuming it to
2=0.7)
98 K) is titrated
with 0.1 after the addition
of 50 mL of 0-14at 298 K)
For the reaction: Hz ing mechanism has been

proposed.
Initiation:
Brz+M —S5Br'+Br' +M
Propagation:
Br' +Hs —2>HBr+H"

H' +Br2 —2 HBr + Br"

Retardation:
H*® + HBr— H2 = Br"
Termination:
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Br'+Br' +M —5 Br,=M + energy
Where M is the initiator/terminator.

(a) Write the differential rate equations for the formation of the two intermediates
H® and Br".

(b) Using the steady-state approximation, calculate the concentrations of the
intermediates H' and Br" and obtain the rate law for the formation of HBr.

33.  Calculate AH_, and AS, for the process

alpy of f 6006 ] mol-1, the heat

e nd the a(1) of liquid water

i ( ( l\ (s en: In 263 =5.57

34, Two beake ning 0. O4, 0. 5 M H2S04, and
: g 5 M Fe M Fez( ted by a salt-

idgé ' al ¢ laced i ch bea 3 o electrodes

a\Wire with a voltmeter in betwe is sent in equal

L 1)
35. An atomic orbital is de he : =—3e %/ where ao

is the Bohr radius.
< !
Given: dt=r2sin0 dr dpand Ir”e‘Brdr = # (n is a positive integer)
0
(a) Identify the atomic orbital and calculate the mean or the average radius of this
orbital in terms of ao.
(b) Calculate the most probable radius (in terms of ao) at which an electron will be
found when it occupies this orbital.
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36.

37.

38.

39.

40.

Identify W, X, Y and Z in the following sequence.

L1+W(g) heat )(123((1) H,0 >Y(g) alkaline K,Hgl, N

Y turns moist litmus paper blue. Write balanced chemical equation for the
conversion of Y to Z.

(brown)

(a) Draw the crystal field splitting diagram with appropriate labels for [NiCl 4]2_.

Determine the spin only magnetic moment and the crystal field stabilization
energy (CFSE) for this complex. (given: atomic number of Ni =28)

(b) Write the balanced equatio e reaction involved in the iodometric
estimation of Cu® usi i

1. AlCI - H;PO
. o 3 E Zn-Hg F 304 G
2. H;0" conc. HC1

(b) Identify H and I in the reactions below
NH;, HNO4

O 8]
+ PhCHO ——— H ——(——>
heat oxidation
0OC5Hs

(2 moles)
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41.

42,

43.

(a) Identify the products ], K, and L in the following reactions. Lassigne’s test for L
shows the presence of nitrogen only.
NHCOCH,

H,504/50; excess HNO; 1. heat/H30™
- T - K = [
2. Neutralization

(b) Write the structure of M and N in the following reactions.

Me
CH,GCH |
HgS0y NaOEtEtOH
2 - M

dilute H,SO0, Heat

i Ié O G et W

1. MeMgBr Pd/BaSOy L1A1H4
— = p = () =R
2. BrCHCO0C,Hs H, dry ether

Identify/S/andTin fhe reactionsgigen below: \ )<l

CO-5Et NaH 1n toluene H;0+/heat

= N

CO-Et heat

o encl 22> Rk rescial. % /M
&

5]
NK' + BrCH(COOC,Hs) — X
0 NaOEY/CICH,CH,$Me

_ _ 1. NaOH
Phthalic acid + Z = n
2. H;0 /heat
0,

(b) Suggest a suitable mechanism for the following reaction.
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O
CHO
HO™ o°
——
reflux OH
CHO

44.  Consider the following reaction for a compound with molecular formula C, H,,.

Hvydrogenation
CioHis I8 > CioHn»

Ozonolysis o]

H H
2 moles of HCHO + 1 mole of acetone + 1 mole

0] 0]

C,,H,s, using
ect str e for e structures
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