IIT JAM 2005

1. Arrange the following in the decreasing order of acidity of the hydrogen indicated
in italic
(i) CH3COOCH3 (ii) CH3COCH2COCHs3
(iii) CH300CH2CO0OCH3 (iv) CH3COCH2NO2
(a) (i) > (iii) > (i) > (iv) (b) (iv) > (ii) > (iii) > (i)
(c) (iv) > (iii) > (i) > (1) (d) (i) > (iv) > (iii) > (i)

2. For the reaction sh CN is increased four time,
the rate of the rea [ —y 4;0:3:\

Me Me
Ccl + KCN M‘F @—'»CN + KC1
Me
ed witérent nucle i rrange them

3.
eactivity.
00-, PhO-, CH30-
CH3COO-
O- > PhO-
4 ases in the order
iv) toluene
(a) (iv) > (i) > > (ii)
(c) (i) > (ii) > ) > (iii)
5. The major product formed in th of 1, 3-butadiene with bromine is
(a) BrCH2CH(Br) CH = CH2 (b) CHz = CH - CH2CH2Br
(c) CH2=C(Br) - C (Br) =CHz (d) BrCH2CH = CHCH2Br
6. The reaction of (+) 2-iodobutane and Nal* (I* is radioactive isotope of iodine) in
acetate was studied by measuring the rate of recemization (kt) and the rate of
incorporation of I* (ki).
(+) CH3CH(I) CH2CH3 + NaI* — CH3CH(I*) CH2CH3 + Nal
For this reaction, the relationship between kr and Ki is:
(@) ki=2x kr (b)ki=(1/2) xke (c) ki=kr (d) ki=(1/3) x kr
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7. In the scheme shown above (P), (Q), (R) and (S) are

Ba(OH
DNA 2Ofh ®)
ngD.-‘ﬁ
POS+ (Q) HC (R) + (S)+ sugar

(a) (P) = purine bases, = nucleotides, (S) = nucleosides

(b) (P) = i i imidine bases, (S) = purine
bases

(0 (P) = :

(d(P)=n imidi (S) = purine base.

8. The pro e following

H+
Ph OCHs + H%0 ——

O

o+ emor s+ comsom

Ph OH Ph OH

@ = — = (5 -/ = /-

O
18 1%
/U\ + C,H; OH v, )J\m + C,H; OH
Ph OH Ph OH
d
(c) "\ATA(, ) N
9. The product(s) obtained in t ction is (are)

Sy
Q_,
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10.
(Do.
COOH 1) 6.0
OOH [)3.1
(X)-(II
11. e highest melting point is
i (c) Lil
12.
13.
14.  The decreasing order of the first ionization energy of the following elements is:
(a) Xe > Be > As > Al (b) Xe > As > Al > Be
(c) Xe > As > Be > Al (d) Xe > Be > Al > As
15.  The radioactive isotope used to locate brain tumors is :
(a) ;D (b) ;°N (€) 51 (d) §’C
16.  The crystal field stabilization energy of high spin d” octahedral complex is:
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17.

18.

19.

20.

21.

22.

23.

24.

(a) —%AO +2P  (b) _%Ao +3P (9 —ng +2P (d) ‘%Ao +3P

The complex with the most colour among the following is:
3- 2- 2- 3-
(a) [ FeF, | (b) [Mncl, | (c) [ Cocl, ] (d) [CoF, ]

On addition of a solution of AgNO3 to a solution of Na2S203, it turns black on
standing due to the formation of :
(a) Ag (b) Ag2S (c) Ag25202 (d) Ag2S0a4

Among the following

(i) [Ru(bipyridyl (i) [cr(EDTA) |

2CO(g) + 02(g) = 2
(a) 2K1 =Kz (b Ki=

For H-like atoms, the ground state energy is proportional to
2

B z 2 1
(a) /2 (b) " (c) nz (d) 2

where pis the reduced mass and Z is the nuclear charge.

The value of integral J.e’xxzdx is
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-1
(a) x°e ¥ +2xe * +2e* (b) 7(x2e‘X +2xe " +2e* )

(c) %(xze"‘ +2xe " + 2e‘X) (d) - x2ex - 2xex - 2ex

. 1 . : :
25.  For the reaction aA — products, the plot of m versus time (t) gives a straight

line. The order of the reaction is
(@ao (b) 1 (c)2 (d)3

26.  The pH of the solu epare . mole OH)2in 100 cc water is
(a) 10

27.  For an eleg ‘ ; sitior 571 1 e velocity in ms-1
will be of] 34
(a) 106

28.  Forthef i i : ), the number
of co ely, are
(a) 2,

29.  For the'distri § : 2 correct order
from the obable velocity,
average
(a) Vrms mp > Vav > Vrms

30.  Given that Efe
(a) 1.21V

31.  Identify the major product(s) forme e following reactions. Intermediates
and reaction mechanisms need not be discussed.

C
(a) Me y NH,0HHCI .
2 H)>S504/A
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CHO
MNaOEt
(bj + O
CHO <
Me
8]
1) HNO1/H>S0
©) 5 Me (1) 3/HS04

(i) H;07/A

32. Indicate the
H group in the
(b) (Usm‘;\lwl mM on)
OO CHZGDDH \
HQE
GHECDDH
COOEt
(c)
@ "
33.  Suggest a suitable mechanism for each of the following reactions.
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Ph

NaOEt x
t
(a}P}JCOCHECHj 4+ Ph—C=C—COOEt E?WP

Fh O 8]

34.

(b) cis-1- i rgoes Hoffmann
i i isomer does not

35. 4 i ntain p-N, N-

] NH . ."Il i . 5
(¥) Q ? 2. p-naphthol NaOH

NaNO,/dil. HC1

(ii) QNHMe - v

NaNO,/dil. HCl

(i1) NMe- - 7
36.  (a) Predict the hybridization and draw the structure of the following molecules
based on VSEPR theory
@1 (b) SO (c) P(CH,),E,
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(b) Explain why PCl; exists and PH, does not.

37. (@) Write balanced equations for the formation of
(i) P,0;* from PO’
(ii)[ (H,0), Fe(OH),Fe(0H,), | from [Fe(OH,), ]”
(b) Which one of the two solutions has lower pH? Justify your answer.
(1)0.1MFe(ClO, ), or 0.1 MFe(CIO,),.
(ii) 0.1 MHg(NO, ), or 0.1 MZn(NO,
38. e distorted structure and
¢ moment for the
39. in succession.
er 1/2 h, the
> were present
40.
ewis acidity and justify.
41.  Justify the following
(a) Considering CO, as an‘ie Da on theorem products its total
energy as 6.5 kT.
(b) AS for a process is the same whether the process takes place reversibly or
irreversibly.
(c) The quantity AG equal the maximum non-expansion work done by a system
in a constant temperature-pressure process.
(d) At constant temperature and pressure, AG=0 for a reversible phase change.
(e) Transition states cannot be isolated as independent chemical species.
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42.  The rate constant k for a second order reaction P + Q — Products is expressed as

3000 . . . .
logiok = ZO—T, where the concentration is in mol lit-!, T is in absolute

temperature and time is in minutes. The initial concentrations of both the

reactants are 0.05 M. Calculate the activation energy and half life of the reaction at
27°C. (R=2 cal K-1 mol-1)

43.  The equilibrium constant for the reaction Fe304(s) + CO(g) = 3FeO(s) + CO2(g)
at 600°C is 1.00. If a mixture initially consisting of 1 mole of Fe304. 2 moles of CO,
0.5 mole of FeO and 0.3 mole of COz is heated to 600°C at constant total pressure
of 5 atmospheres, how ma each substance would be present at

44, (a) Use the timeéinde 0 i alculate the energy of a

d a

1 form an ideal
plution is 0.5,
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