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1. Which of the following will be strongest acid in pure liquid HF :
(@) H,0 (b) SbE; (c) CH,COOH (d) NaF
2. Which of the following experimental observations best demonstrate the wavelike

character of electrons?

4. Whatis t 3 : pal quantum
number)
(a) 16

5. Compare the i p ) i ules N,, NO,
0,,Cl, and CN w ir cati i ich of the following

(a) The equilibrium bond lengths of'a species will be shorter, and that of all AB™
spices will be longer than that of the corresponding AB spices.

(b) The equilibrium bond lengths of all AB™ species will be shorter, and that of all AB"
species will be longer than that of the corresponding AB species.
(c) The equilibrium bond lengths of 0,",CL,” and CN ions will be shorter than the

corresponding neutral species. The equilibrium bond lengths of N,", NO" and Cl, ions

will be longer than the corresponding neutral species.
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(d) The equilibrium bond lengths of 0,",Cl,” and CN ions will be longer than the

corresponding neutral species. The equilibrium bond lengths of N,", NO" and Cl, ions

will be shorter than the corresponding neutral species.

6. The method of initial rates is used to determine the rate law for the reaction given
below.

2NO(g)+2H,(g) >N, (g) +2H,0(g)

The following initial rates were dete
reactants.

at the given partial pressure (p) of

ate (M/min)

These d

(a) ra —k pzNOszz
7 Which o 0,,0,

and 0,*

(a) All of

(c)Only O," a
8 What are the eleme olecules and which of

them is chiral?

A B

(a) A has a 2-fold rotation axis and B has a plane of symmetry, A is chiral.

(b) A has a plane of symmetry and B has a centre of inversion; B is chiral.

(c) A has a plane of symmetry and B has 2-fold rotation axis; A is chiral.

(d) A has a plane of symmetry and B has a 2-fold rotation axis; B is chiral.
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9. The speed of a reaction that involves an enzyme increases as
(a) Temperature decreases (b) pH becomes less than optimal
(c) Substrate concentration increases (d) All of the above

10. The product of the following reaction will be able to couple with which amino acids?

NH;
+ NaNO, acid
NO,

I [ i
HoN—CHC—OH H;N—CHC—O0OH H;N—CHC—OH HyN—CHC—OH

o]
|

CH, CH, (|3H2 CH,
© (|3H2 OH

CH,

Gy

OH rqu2

Tyrosine
(a) Tyro

(c) Lys
11.  Ifthe 0), (PMe,),
is, then
(a)A>B one of these

12. Predict th uld be either 1

or 2.

CHO N .
acid
JOARAVE-—=

JUNHHNTY /SN HNTY
= =/ W\ =
A B

(a)Aand D (b)Aand B (¢)Cand D (d)Cand B
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(@JAand D (b)Aand B (c)Cand D (d)CandB
13. The Friedel-Crafts reactions are common in organic chemistry. Which of the following is
expected to be a better catalyst?
(a) AlBr, (b) All, (c) AlCl, (d) MgCl,
14. Which of the following statements is always true regarding conductors and semi-
conductors?
(a) Semi-conductors are half as good as conductors when comparing their electron
mobility.
(b) Conductors have
(c) Conductors a at high temperatures.
(d) None of, e
15. The stand ehe s of the following been determined
at various e
(i) C(s)A+0, s
(ii) C(
(iii) CO(
Which of t
of AG®?
(a)
16. 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
17. Compound 1 reacts with vinyl Grignard reagent to give two compounds A and B after
hydrolysis. A gives compound 2 upon heating. Predict the structure of A.
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18. Point of group 1, 2-p
(@) Gy, (d) Dy,
19. Which of thie followi men amphiphilic ules?
(a) An amphiphili e 0 § arge 2 ative charge.
(b) Amp li € ation b i y solvent and
atall co tr
(c)A
20. Using crystal\field theo i - S i illhave the lowest
energy in om*x : : ef*m > comparative
rates of re ion of t
() (d,,,d,,,d,, );Mn(V) toMn(IV) s slower than Mn(IV)) to Mn(11I)
(c) (dZZ e ) Mn (V) to Mn(IV) s faster than Mn (IV ) to Mn (IIT)
(d) (dXy ); Mn (V) to Mn(IV)is faster than Mn(IV) to Mn(III)
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21.

Which statement is true of the ground state of the Co*" ion?
(a) The number of unpaired electrons is 0 and the Co*" ion is paramagnetic

(b) The number of unpaired electrons is 0 and the Co®" ion is not paramagnetic (9

The number of unpaired electrons is 3 and the Co*" ion is paramagnetic

(d) The number of unpaired electrons is 3 and the CO*" ion is not paramagnetic.

22. How many molecules of cetanol (o ional area 2.58x10°m?) can be
adsorbed on the surfa diameter 35.6 nm?
(a) 6.16x10" (d) 4.90x10°
23. In a chemist i experimentw . uctured, 5 nm sized
gold nano
1-nonane ‘ io of 10:1), and
| |
then gol educe li g NaBH,: after 2 hours
no pre * \ f&int pink i as obtained.
This s e to a gla?s%\ide and the s terized by X-
ray di
Given be ; e obtained by the
student e h statement
below is t
(111)
;, (2000 (2200 (311) a
%. A A
E M
30 4‘0 SID 6‘0 7‘0 B‘D 90
Diffraction Angle (26)
(a) The synthesis did not yield gold nanoparticles as there was no precipitate. Therefore,
the XRD pattern that will be obtained is that shown as curve (c) — It is almost a flat
baseline indicate no product.
(b) 5 nm gold nanoparticles were formed and XRD pattern shown as (a) represents the
product. It signifies that the nanoparticles are crystalline and the face-centered cubic
(fcc) crystal structure can be clearly used to index the peaks.
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(c) 5 nm gold nanoparticles will show size-dependent line broadening and therefore if
the product consisted of such particles, then curve (b) will be obtained.

(d) None of the above statements are true.

24. Consider a classical harmonic oscillator with a mass m and a force constant with a
frequency v. Which of the following statements is NOT true for this system?
(a) vincreases if m decreases
(b) The oscillator is most likely to be found at its equilibrium position
(c) The acceleration is maximum 9iD
(d) v does not depe ow-large the litude o illation is
25. Photosynthesis is ﬁ into creating chemical
potential fo pose photosynthesis
is only 0.5 30 nm photons
will be re pss a cellular
(a) 1000 phetons ’ x10% photons
26. What s th
PAP(Phy),
2M Na,CO;
THF, 65°C
OMe
MeO ) Bu
(b)
(c) Reaction is unfavourable under given reagents
(d) (a) and (b) both are plausible.
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217. What are the limits of detection of the following common analytical methods used with

capillary separations: fluorescence, mass spectrometry, UV-V is absorbance, and NMR,
respectively, in mol?

(a) 10'*-10%,10*-10,10™-107"%,10°-10™

(b) 102-107",10%-10%,102-107"%,107°-10™"

(c) 10**-10*,10"-10*,10°-10",10"-107"°

28. S i 9 ptum oscillator for a

(b) Zero-painte i i § ange on the high Q
side.
(c) Zero-point ene ge on the high Q side

(d) Potentials never reflect any cha shape of the wavefunction.

29. The cell potential for the following electrochemical system at 25°C is:
Al(s)| A" (0.01M)||Fe* (0.1 M)| Fe(s)

(a) 1.23V (b) 1.21V (c)1.22V (d) -2.10V

30. Given three system, A, B and C what could be they if the spacing between the
neighbouring energy levels in a decreases with increasing energy, white that for B is
constant, and that for C increases with increasing energy?
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(a) A =particle in a one-dimensional box, B =harmonic oscillator, C = electron in
hydrogen atom

(b) A =electron in hydrogen atom, B =harmonic oscillator, C = particle in a one-
dimensional box

(c) A =particle in a one-dimensional box, B = electron in hydrogen atom, C = harmonic
oscillator

(d) A =electron in hydrogen atom, B = particle in a one-dimensional box, C =
harmonic oscillator

31. i } ce iffraction, the unit cell

SCopy pro duces m , s of proteins.
hnique to hemeprotein it gave &
charge-states of the protei 16 ecutive peaks are

32.

(a) 1252

33. Ais a 5x matrix with'e 0, +1 and +2. Which of the

following statements best describes erties of the matrix A?
(a) A can be diagonalized by a unitary transformation.

(b) A can be diagonalized by an orthogonal transformation.

(c) A cannot be inverted.

(d) All of the above

34. Real gases behave differently from ideal gases because:

1. the molecules of real gases are in constant motion
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2. molecules of real gases collide with the walls of the container.

3. molecules of real gases have volume

4. molecules of real gases attract each other.

(@) land 2 (b) 3 only (c)3and 4 (d) all of the above

35. The following reaction, conducted reaction, conducted in a vessel of capacity 10 litre,
has reached equilibrium at 330 K.

CO(g)+H,0(g)= ) AH® =—41.2K]

The temperature of t sse i d to h of the following
statement is correct befe § jum at this elevated

36.
37. T C A to the point B along
.".' the fo low1?1 P-V . If the change of entropy of
0 ‘ : g iis denoted AS,,then which
(@) AS, >AS,>AS, (b) AS, <AS,<AS, () AS, #AS, #AS, (d) AS, =AS, = AS,
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38. A reaction has a negative (and approximately temperature independent) enthalpy
change. It does not proceed spontaneously at room temperature (25°C). At which of

the following temperatures is the reaction more likely to become spontaneous?

(a) =50°C (b) 50°C (c) 100°C (d) 1000°C

39. In a Huckel tight bindin al per site and nearest

uster of three Na atoms in

(d) Triangular for bo

40.  The 'H NMR spectrum of a compo ecular formula C,H,NO shows the

following features:

Chemical shift (ppm) 6.50 2.25 1.10
Shape broad singlet quartet triplet
which of the following is in agreement with this information?

(a) (CH,),C=NOH (b) CH,COCH,NH, (c) CH,CH,CONH, (d) HCON(CH,),
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