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1. In a 1 g diamond crystal, a scientist wants to replace a few of the carbon atoms with
nitrogen atoms. Which of the following statements best describes the resulting material?
(a) This is not possible as nitrogen has a coordination number of 3 and carbon has a
coordination number of 4
(b) The resulting material will NOT have a cubic diamond structure

(c) The resulting material will be a defective diamond as it will be p-doped

n-doped diamond.

2.
one of these
3 if we replace
fue to
4.
(a) Equals to zero ) metficin the range of the
integral.
(b) Is not equal to zero except fo of a, and sin(x) is symmetric in the
range of the integral.
(c) Is not equal to zero except for certain values of a, and COS(X) is symmetric in the
range of the integral.
(d) Has a non-zero value depending on a.
5. Which of the following statements is the best definition of the base peak in a mass
spectrum?
(a) The molecular ion peak (b) The lowest m/z peak
(c) The highest mass rearrangement ion (d) The ion peak of greatest intensity
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6. Shown below are the format and side views of the structure a molybdenum-based metal
organic polygon. What is the symmetry of the molecule?
Front view Side view
(a) D,, () C, (©) C,, (A C,
7. Which of the following is/are im ond law of thermodynamics?
B
(a) AS> qu(irre i T fi i sible proce — B at temperature T
: 1O
(b) AS>0 fg eprifl the @t
(c) Entrop
(d) All of the ap

8. A protein/has'th U,and U,
Considef tra ns&
configuratic nsm-l ded (e.g. F,,
F +F,; L%J3 ). Transitions
between ed unless a state is part of
both the initia an% i i ;Athe total number of
distinct tr ions are
(a) 61

9. What is the produet of t owing reaction?

DCM
PhR PPy, oo O
/P\ —l@ Ph P’P\Pph—lg-j Br
PR PPRy O R zBre + C’
(a) Bry (b) Br
PhQP’P\F'Ph—IG} or
e T
‘B
(© ’ ' (d) none of the above.

10. The specific heat of a certain material monotonically increases with temperature. Two
identical blocks of this material are kept at 50°C and 100°C, respectively. The two
blocks are now brought in contact with each other. Assume that no heat is lost to the
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surrounding. When thermal equilibrium is reached after the two blocks are kept in
contact, what would be the final temperature of the two blocks?

(a) 75°C
(b) >75°C

(c) <75°C

(d) T, can be either m : e e upon the precise variation

11. the length of
o determine the
ed dimensions
12. al\e « e3 ' the following
3 S extremely narrow

(c) At thermodynam arg ati gy is extremely broad

(d) All of the above.
13. Predict the products X and Y of the fo peptide ligation reaction.

SH
=
T, L0
DO T ko x O
. [#] - M M -
\-..\r- -\v,-l"\.g.-r’\‘l, ~ e x - - . i : u/""‘-u.lf + ¥
o - s 3 o [w] - o
aH 0
oo fﬁh‘ ’f'lh‘“:: #H-“
P W ‘J‘
P L

(@)x= " Fr Y=
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H PPy
rﬁvfﬂ 1 M
0 =, DJ MH
s H -\.\_S_.-"\-\. N'\-\. '\.\_L'_.-’H.\:.\“
b)x= “ ° o Y= e
P L -
PN - — |y
FRhg S &
I I i e Phg
- M e, M
s ) P
= p— et
(c)X= 'ﬂ/ wl?/ =
o e
'\-;TH‘.\_T,J'HS Do
S 0
(d)X= =
Ny
14. Neope C lw, )3 CCHL’eaﬁ& stron de) to
produce a1 wq[ .This compound has two'H .20 ppm and
0 1.05 ppm (inten 3). What is the most proba s compound
(a) 2-methyl-2 but?&e
(c) methy obutane
15. The'HN w1- dﬁmn gnals, one large and
another one sr g he
(a) the large signaliisia quar
(b) the large signal is et-and the small s?
(c) the large signal is a Sing i
(d) the large signal is a doublet and signal is a quartet
16. For an ideal gas in a closed system at constant temperature T, what are the values of
U, g,
8V op
ou cH ou cH
()——O nd —=0 (b)— >0and —<0
oV op ov op
ou cH ou cH
()—<0 nd—>0 (d)— >0and —>0
oV op oV op
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17.  The reaction of nitric oxide with oxygen gas is given by NO+0O, — NO,. When 25 g of

NO is allowed to react with 12g of oxygen gas, the maximum amount of NO, formed will

be
(a)383¢g (b)173¢g (c)345¢g (d) none of these
18. Proton pumps are ubiquitous in living

nisms. They (shown in figure below) serve as

Calculate the amount a
maintain pH=>5 inSide N insta tral pH outside the

Proton
pump

(@) 2R
19. Which o
() A0.5M

(I1) A0.5
(IIT) Pure

20. ABCD is arectangle J : i 1 AD are E, F and G,
respectively. When is (T
(a) 50 m®
(b) 100 m*
(c) 200 m*

(d) the area cannot be determined without knowing the length and breadth of the
rectangle.

21. Predict the products of the following reactions between cis-2-butene and singlet and
triplet methylenes.
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22.

23.

24.

25.

.-'é\
— H™H
PN + .
Singlet

/A .

“ triplet= NS
triplet= S
a barrier of height V >

(a) singlet=

(c) singlet= ~
Consider an el

70 Ethyl Acetate
N Nep. T 1n (HCHO), + MesSICI ———
Dip~ “Dip 70°C

Dip = 2,6-diisopropylphenyl

e . »y/ .
Dip~N-cN-pip CI [\®  Meysi®

4 Dip~N-N-Dip
SiMes ' I

@) <Y O

NHN@ = ~[(ATA') )\“
Dip~""~¢*"""Dip Cl
|

(© H none of these

A doubly ionized lithium atom in an excited state (n = 6) emits a photon of energy 4.25
eV. What are the quantum number (n) and the energy€ of the final state?

(@ n=2,E=-30.6eV (b) n=3,E=-13.6eV

() n=4,E=-7.65eV (d) n=5E=-4.90eV

Which of the following can be labelled as a colloid?

(I) a mixture of water and ethanol (I1) milk

(I11) clouds (IV) gemstones

(a) I, T and III (b) Il and I1I (c)II, [l and IV (d) all of the above.
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26. A beaker contains 10 mL of dilute buffer solution of pH 7. To this, dilute solution of
HNO, is added continuously and the pH is measured. Which of the following graphs will

be representative to show how the pH varies on addition of HNO, ?

(a) 0 volume of HNO, == (b) 0 volume of HNO, == (C) 0 volume of HNO, == (d) 0 volume of HND, o

?

27. What is the product of the followin

"Buli
Hah: —
BH: THF/ O °C
(ammonia borane)
A% WA WA s W P
e e ’——\ =
HSN:_-' |BH3 H3N:_"BH2 H2N _-'BHg
@ "Bu

o reaction
The density of

(a) U
28. Equal volume’s

the res g a@s
(a) d¢ m

29. ACH,C cnﬁa

'"HNMR trur%a
:2:1.Add of D,

spectrum sr

. The

3.2 ppm with relative areas 3
ﬁi he “CNMR

h of the following

compounds bes
(a) 1, 5-pentanedio ime propane
(c) 2, 2-dimethyl-1, S ediol
30. The 'H NMR spectrum of a compot a doublet and a septet. Which one of the
following statements is TRUE?

(a) The spectrum is consistent with A containing a CH,CH,CH, group
(b) The spectrum is consistent with A being (CH3 )2 CHCI

(c) The spectrum is consistent with A containing a CH,CH, group

(d) The spectrum is consistent with A being (CH3 )2 CCl,

31. What is the molecular mass (M) of a compound that has a concentration w=1.2  g/L
and an osmotic pressure of || =0.20 atm at T=300K?
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32.

33.

34.

35.

36.

37.

(@) M=576g/mol  (b) 3876 g/mol (c)M=147g/mol (d) M=9818 g/mol

In a face centered arrangement of a and B atoms. Where A atoms are at the corners of
the unit cell and B atoms are at the face centres. For each unit cell, one A atom is missing
from a corner position and one B atom is missing from one face position. The simplest
formula of the resulting compound will be

(@) A14B40 (b) A7Bzo (c) Al—XB3—X (d) ABz

For a binary mixture of ideal gas, free energy of mixing is given by
AG,,, =nRT(xInx+(1-x)In(1—

is the mole fraction of one of the

components. What a

Predict the prod
[Pt(PPh,), ]

[PtCl,]” +2PPh, —X

o]
ng reactions:

ATA,\
(a) X=trans- [PtCl2 (PPh, )z:l and Y = cis-| PtCl, (PPh, )2}
(b) X =cis- I:PtCl2 (PPh3 )2] and Y =trans- [PtCl2 (PPh3 )2]
() X=Y=cis- I:PtCl2 (PPh3 )2]

(d) X=Y= trans- [PtCl2 (PPh, )2]

Predict the predicts of the following reaction
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ol o
(@) o
x—'l—_
ANy
+ HF
v/

38. A setof N

scalar eigenva . inear combination vector
N

perator A with

X =

k=

(a)is

(b) is anjeigen A ' = istinct e are equal)

) ect‘*of A o
T

40. Chemical oxidation of water to prod

the A, ’s are all eg

\
KATA, A@) \N7 4

above.

(c)isane

(d) is an eig

39. What is the value
(a) real number
(c) cannot be calculate
1s an energy demanding reaction, done
routinely by plants using the process called photosynthesis. By how many eV will it be
uphill if the water oxidation reaction be carried out at pH=0 versus at pH=7.0?

(a) 0.41 eV
(b) —1.6eV
(c) —0.41ev

(d) cannot be calculated based on the data given
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