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1. A quantum mechanical state Q is a superposition of two normalized energy eigenstates
A and B in an amplitude ratio 2 : 1. If the two states are degenerate with a common
eigenvalue E, what is the energy of the state Q?

(a) 0 (b) 3E (c) 5E (d)E

2. For the above, if the states were ne
respectively, then w

and with energy eigenvalues E and —E
he energy?

(a) 3E
() E

3. Suppose i e an € ate ang e ribe a square
this circle i
(@ 1:

4 The re
Keq and
4 %10~ ely. What is the
expected
(a) 5x10 5x10°sec™

5 The molar e Bare 1x10* M'cm™
and 1x10° M'c de at concentrations of
1x10—4 M and 2 x eter set at 550 nm, the
percentage of light transmitted by in two separate experiments) will
be

(a) The same
(b) B will transmit 10 times less light compared to A
(c) B will transmit 5 times less light compared to A

(d) B will transmit 2 times light compared to A

6. What are the configurations (R or S) of the chiral centers in the following molecules.
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OH
HOOC————NH, :
SH A OH
(1 @ 3

(a) Compound 1=R; Compound 2 =R; Compound 3 =18, 2S
(b) Compound 1=R; Compound 2 =S; Compound 3 =1R, 2S

(c) Compound 1=S; Compound 2 =S; Compound 3=1S, 2R

(d) Compound 1=R; S,2R
7. What are the oxida

(1) Pdcl,

(3) Pd(O

reaction calculate the volume

ired in pL. The amount of sta the number of

O
I \ Ethyl Acetate

+ —s—cl - NS
lc') /

solid solid

Amount (mg) 100 v

Equivalents 1 2 3

Density (g/mL) 1.48 0.73

pL D E

(a) D=126,E=167 (b) D=0.085,E=0.229

(c) D=85,E=229 (d) D=1.1,E=1.65
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9, The vibrational Raman effect, a considerably weak scattering phenomena, was first
reported by Late Sir CV Raman in 1928. The intensity of the individual resonances
observed in a Raman spectrum is proportional to

(a) Number of molecules (b) Polarizibility of the bond
(c) Wavelength of radiation used (d) All of the above.
10. The Witting reaction is a reaction with an aldehyde or ketone with a phosphonium yield.

Predict the product of the following

(a) <:/—©

11. The standard re

The re
(a) -0.4

m
D Otea
hc;)ué;bﬁ

acid). If the pKa o

64V

12. Amino aci
reasons. O
partnering

and catalytic
iated with a
partnering amino

ering residue (X — H)

such that protonatic

(a) pKa>10 (b)p (d) pKa>6.5

13. The total energy expended to charge (total change =+ q) a sphere of radius 1’ in a

dielectric medium (8) is given by (in SI units)

q2 q2 2 2
(a) b) (c) ; (d)
4n 16mer 4mer 87‘581‘
14. A substance A is consumed by a reaction of unknown order. The initial concentration is

1mM, and concentrations at later times are as shown

South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro, GATE No. 3) Z& +91 98369 24983
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro, GATE No. 3) & +91 85829 79309
Website: www.aspirationacademy.in | Email: info@aspirationacademy.in |



M.Sc. Entrance | TIFR 2012

1 0.83
2 0.72
4 0.56
8 0.38
16 0.24

What is the order of the reaction?

(a) Zero

(c) Second-order

15. AG°® values for th glucese-6-phosphate are
—21k/]/maq onstant for the
following
(a) 0.06 . g 4798

16. In ado : DNA, if the ence TCC3’ appes nd of DNA,
what : plementary strand?

(a) 5’ AG "CCTAGA3’ (c) 5’ GGATC
17.

ly, Gly-Ser-Gly,

(c) Ser-Ala-Ala-Gly-Gly

18. Which of the following compounds would'give the "HNMR spectrum shown below
I Al

(a) CH,CH(CH, )CH,X (b) CH,C(CH, ),CH,CH,X

(c) CH,CH, (CH,)CH,X (d) CH,CH,CH(CH,)X
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19. Which of the following compounds will react with R-SH in aqueous solutions between

pH 6.5 and 8.5?
0 0
i i $
R—N | R—C—O0—N R=C_~ me_s 7
0 o
Rl R2 R3 R4

(a) R1,RZ2 and R3 (b) R2,R3 and R4 (c) R4,R2 and R1 (d) R1,R3 and R4

20. In a spherical polar coordi in the Cartesian coordinate

system can be descri heir usual meaning.

ined by dx, dy and dz in

*sin0drdodé

here E_, isin

23. Quartz crystal watches lose or gain about a second a week. What is of these watches in
ppm?

(a) 1 (b) 1000 (c) 0.605 (d) 1.653

24. The reaction of sodium ethoxide with ethyliodide to form diethyl ether is termed

(a) electrophilic substitution (b) nucleophilic substitution
(c)electrophilic addition (d) radical substitution
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25. Of the following metal ions, which has the largest magnetic moment in its low-spin
octahedral complexes?
(a) Fe* (b) Co** (c) Co* (d) Cr*
26. In a certain axis of quantization, the z-component of the spin angular momentum, S,
has the following matrix representation.
omponent) in the same
27. anes in a crystal
om. Find the
28. al'area 2.58x10"m?) can be
adsorbed on the surface of a spherical'drep of dodecane of radius 7.8 nm?
(a) 3.90x10° (b) 1.51x10* (c) 1.54 x10? (d) 6.5x10.
29.  The velocity of Li* ion in water is 2x107* cm/sec when 100V is applied between two
electrodes separated by 2 cm. The mobility of Li" ion in water is,
(@) 4x10™* cm?s 'V (b)1x10*s'v?!
(c) 4V cm’s™! (d) 2.5x10° Vscm™
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30. The melting point of lithium metal is 454K, and that of sodium is 371K. Which of the
following statements can explain this difference in their melting points?

(I) Metallic bonding in lithium is stronger than metallic bonding is sodium.
(I The delocalized electrons are more strongly attracted to the metal cation of lithium.

(IIT) The lithium cations have a greater charge density than sodium cation.
(IV) Li" cations are smaller than Na" cations.

(a) Only I and I (b) Only Il 3 (d) L 11, I, IV

31. What is the final prod ne to completion?

Benzene(liquid
(a) Benze

(c) Chloro

(a) electronic < vibrationa i iona otational < electronic (c)
rotational < vibrational < ele otational = vibrational

33. At 20°C, the standard EMF of a ce 2699V, and at 30°C itsis +0.2669V.
What can you say about the standard entropy of this reaction? Assume that standard

AH’ and AS° are independent of temperature.
(a) AS° =0 (b) AS’ =+ve
(c) AS’ =—ve (d) Not enough information is given

34. Which of the following most closely resembles the *C NMR spectrum of ethanol?

Assume a scalar coupling of 150Hz among the 'Hand the *C nuclei within a functional
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group, a scalar coupling of 50 Hz between the *C nuclei, a static magnetic field of 11.7 T
and a temperature of 300 K.

_ullly ully il ulllle
0 I (b)M

e ppan (C) C ppan (d) " ppm

35. The roots of the equation x° +ax” —bx+c =0 are three consecutive integers. What is
the maximum value of b?

(a) -2 (b)0 (d) 2

36. The corrosion iron in con ion undergoes the following

reaction

Fe(s)+2H"(ag (1)
in the ana

2Fe(s)+0,(a : R ()

both conditions.

(3)
(4)
(5)
e normal hydrogen
electrode. What wo X e value ¢ brium constant of reaction
3 at 298K?
(a) 10" (b) 10° (c) 107! (d) 10"

37. Consider a container of volume 5.0 L that is divided into two compartments of equal
size. In the left compartment there is nitrogen at 1.0 atm and 25°C; in the right

compartment there is hydrogen at the same temperature and pressure. What will
happen when partition is removed?

(a) The entropy increases, and the free energy decreases.

(b) The entropy decreases, and the free energy decrease.
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(c) The entropy increases, and the free energy increases.

(d) The entropy decreases, and the free energy increases.

38. Each of the following flasks contains 25ml of 1M HCI solution in water. To them a certain
amount of sodium bicarbonate is added and, as shown the picture, then the mouths of
the flasks are quickly closed by rubk of identical size. The masses of NaHCO,
added to the flask 1 th 1S 0g 4.20hand 6.30 g,
respectively. After v D ici ' : the relative size of the 5
balloons.

= = B & =
-
NaHCO, 0T0g 100g 210z 420y 630 g B
& ==l

(a) Th Ballo = Ballo Ballo

(b) The E} Balloon 2 < Balloon 3 < Ballo

(c) The S

(d) The Size © Bal*;pn

39. The degene in/a e dimensional
cube of length “

(@)1 (d)12

40. Compound A is more solu dto solvent Y. X and Y are
immiscible. The partition coefficient'e een the two solventsis 10.10 mL of a
2x107°M solution of A in solvent Y is mixed vigorously with 100 mL of solvent X and
the two phase are allowed to separate out. The concentration of A in phase Y after the
separation would be
(a) 2x10°M (b) 1.98x10'M  (c) 2x10°M (d) 1.8x107M
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