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1. Predict the product for the following sugar functionalization reaction :

2.
3 y insulated
e the seal is
mh eal is broken, and the

gas is allowed to rus mber 2. The volume of €| is 100 times the volume of

chamber 1. When the pressure bers becomes equal, their respective

temperatureis T, ; . and T, ; . Which of the following statements is true?

/.
// Seal
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(CY R e Ve
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(b) T2,fina] = Tl,ﬁnal <T

1, initial

(c) T2,final < TZ,ﬁnal’Tl

, final = Tl, initial

(d) Only a very small drop in temperature is expected. So T,

1, initial

Tz, iitia Will be

approximately equal to T

initial *

Which statements i

(a) Au is oxidized; O is 0
(b) Au is reduced; O is oxidized; Fis r

(c) Au is oxidized; O does not undergo a redox change; F is reduced

(d) Au is reduced; O is oxidized; F does not undergo a redox change

7. Formation of Z from X is theoretically expected to obey the following kinetic scheme.
fy ke
[ «— Y —— Z
k1 ko
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An experimentalist wants to verify the above scheme, but can observe and measure the

concentration of only X or Z. Is it possible that under certain conditions, the

measurements of [X] or [Z] as function of time would lead the experimenter to conclude

that the kinetic scheme is as given below, and that the species Y is absent?

J|ilﬁ’1::bs
X — 7

J"7-'—(:"[:5

(a) No, that is not possible

658.6 : ‘ S the ionic

mechanics in the rang
i y=x

ii. y=x

ili. y=sinx

iv. y=exp(—x)

V. Y= exp(—xz)

(a)iiiand v (b) iv only (cJivand v (d) i and iii
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10. For a harmonic oscillator in its ground state i.e. v = 0 state, the energy is given by
1 , N . :

E= Ehv where v is the vibrational frequency. This is due to its

(a) Kinetic energy (b) Potential energy

(c) Sum of kinetic and potential energy (d) Heat of formation
11. The state of a certain amount of a gas, not necessarily ideal, is changed from A to B in

various hypothetical paths, as shown below. The total amount of the gas remains

constant. Which of the followi i alizable?

A A A
(i) (ii)
P P
B
v
12. cell signaling
ased on the

following

() ° (4) T
13.  Ifthe peakin the mass spectrum of C,F, at mass number 138 is 100 units tall, what will

be heights of the peak at mass numbers 139 and 140.
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(Isotopic abundances :12C, 98.8%, °C, 1.11%, “°F, 100%)

(a) 2.24and 0.0126  (b) 1.12and 0.0126 (c)50and 25 (d) 2.24 and 0.025

14. According to the Nernst equation, the potential of an electrode changes by 59.2 mV
whenever the ratio of the oxidiz ed species changes by a factor of 10 at
25°C. What would b ode potential if the
experiment is car

one of these
15.
KATA,' (.
X 3 RS
X= | Y =Pd(PPh3);  Z = Na,CO, X= (Jj Y = NiClz(PPhs)z Z = Na,CO,
o =
o -
HO OH HO.___OH
X= b Y = Pd(PPhy)y  Z = Na,CO; X = E\ﬁ Y = Pd(PPh3); Z=HCI
P =
(c) N (d) N

16.  Whatis the point group of Fe, (CO)9 ?

(@) G, (b) Dy, (0 G, (d) Dyy

17. Which of the following is the curve x =y
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30 a0
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(a)i
18. For a
NOT tru

(a) Thea ier decreases with an

increase i

(b) The pr i i in ?bar reases with
increase in tunn Rt “&

(c) The energy of th i i se with increase in

tunneling distance.
(d) The change in the phase of the par wave function upon transmission is

proportional to the tunneling distance.

19. A magnetic resonance spectrum, recorded using a radiation of frequency 100 MHz, is

shown below. What can you say about the nature of this spectrum?
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Signal

) )

Magnetic field >

(a) It is a continuous-wave NMR spectrum

(b) It is Fourier transform NMR spec¢

20.

21.

(a) The presence of stereogenic ce ame configuration

(b) A monodisperse distribution in molecular weight

(c) Conjugation throughout the polymer chain

(d) A very low glass transition temperature

_Ea/RT

22. Which of the following plots represent(s) the Arrhenius rate equation, k = Ae with
A=3x10"s" and E, =3x10*]/mol.
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280 280 300 30 320 330 340 350 35DUD25 0.0 0.0033 00035 o (0029 0.0031 0.0033 0.0035
TiK) T (K VT (K
() (O (b) (i) (c) (iii) (d) (i) and (i)

23. Which of the following monom o find in a RNA molecule?

NH,
o
il oL / i} = N
" ~ N
NH P 2
Hﬁf o k“ | >

() (ii)

24.  How man s the CO, molecule ha

d the O atoms

(b) 3 normal mode
(c) 3 normal modes for

(d) 4 normal modes for free CO,and 2 for constrained CO,

25. Two containers X and Y have equal fixed number of particles. Container X is maintained
at constant temperature while container Y is maintained at constant temperature and
pressure. What statistical ensemble will you use to best describe the properties of
particles in the two containers?

(a) Canonical ensemble for both Xand Y

(b) Microcanonical ensemble of X and canonical for Y
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(c) Canonical ensemble for X and grand canonical ensemble for Y

(d) Microcanonical ensemble for both X and Y
26.  Anaqueous solution contains 0.300 mole L of KH,PO, and 0.0150 mole L of K,HPO,.
Which of the following statement(s) is/are true about this solution?

(a) It can act as a buffer solution around pH~7.0

(b) It can act as a buffer solution around pH=12

(c) Its pH will approxim
(d) Both (a) and (c)

217. A catalyst:

28.

(d) X:Y=1:99
29. A pure substance can ,..... |ts partial phase

diagram shown below.

Which of the following statements is correct about the above diagram?
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(a) The diagram is correct in all respects
(b) The diagram is wrong as it has more than one triple point
(c) A phase diagram cannot have an island, such as D

(d) The point y cannot be present in any phase diagram

30. Free water pKa is 15.7 at 25°C. Based on the free water pKa benchmark, arrange the
acidity of the “bound” water molecules in increasing order within the following metal
aqua complexes:

2+
[Mn(H,0), [, Cu
31. f 128 amino
e of these
32.
2d by a
t always be an
(iii) The operator L
(a)iandii (d) Only iii

33. The restriction enzyme Alul recogni DNA base pairs and cuts right in the middle

as shown below:

5" AGCT 3’

3'TCGA S’
What fragments of DNA do you expect to recover from the reaction mixture if the
following DNA sequence
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5" CGACTAGCTACTGAGCTAAA 3’
3’ GCTGATCGATGACTCGATTT 5’

is partially digested with Alul. Partially digested means that the reaction is not allowed

to proceed to completion, say only to 50%.

(i) 5' GACTAG 3' and 5' CTACTGAGCTAAA 3’

34.

pond dissociation.

(iv) Morse oscillators cane be used to explain the vibration of molecules.
(a)i,iiandiiionly  (b)iandivonly (c) i, ii and iv only (d) i, ii, iii and iv

35. Molecular knots have been observed in DNA and proteins. Although synthetically
challenging, a few purely organic molecular knots have also been reported in the
literature. One such elusive knot is the trefoil knot. An organic trefoil knot was prepared
by reacting two structurally distinct components X and y. the reaction mixture contained

four products as shown in the figure below:
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a5
(5
55

Which spectra will afford distinguishable spectral features for (1) Cand D ? and (2) E
and F?

(a) Circular Dichroi
(b) "H-NMR 3 a.for E and F

(c) Absorh or E and F

(d) Infra- ; Ci ardi
36.  The molara i ici , i @ is|6.2x10°M 'cm .
What i lgbe C one-tenth of
that at S
(a) 2.9 m
37. The electronic absorpti
A
z
s
s j\J B
g A
G
| |
Va Vs
Frequency Frequency
In a solution, these two Sp are moving freely, using a
tunable laser, when the solution is excited at v ,, a single fluorescence band is seen
around frequency F,.When the laser frequency is changed to v, two fluorescence
bands are seen around frequencies F, and F,. Which of the following figures can
qualitatively describe the correct relative positions of the frequencies v,, v, F, and F, ?
The continuous line shows absorption and the dashed line shows fluorescence emission
spectra?
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38.

39.

Absorption
or emission

intensity
endy_
s >
~<>

|
F.
(a) Frelq uency ——»

Absorption
or emission
intensity
>
>

(b) Frequency —»

Absorption
or emission
intensity

(c)

Absorption
or emission
intensity

oy
FZ Vg Fi Va

G ‘ /\!;
For C idm tate|ll, pre eovera

low:

X

OHz

If \|I(X, t) can be expressed a ctions f(t)g(x), where f(t) has the

form exp[—(iEt/h):I then it can be shown that the probability of finding the particle

between x and (X +dX)

(a) Equalto 1

(b) Is independent of time

(c) Can be obtained by solving Time Dependent Schrodinger Equation
(d) Can be obtained by solving Time Independent Schrodinger Equation
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40. Which of the following statements is TRUE regarding the electrical conductivity of HCl in
aqueous solution, HCl as a gas and HCl in benzene?

(a) All three conduct electricity because HCl is a strong acid

(b) HCl in aqueous solution only conducts electricity because it is ionized but not HCI gas
and HCI in benzene

(c) HCl in benzene is § i g n-polar solvent and but HCI

(d) HCl in
solutions

they are
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