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CHEMICAL SCIENCE
Paper - I

Note : This paper contains fifty (50) objective type questions. Each question carries
two (2) marks. All questions are compulsory.

1. The cyclopentadienyl groups in Cp, T,
are

(A) all n°

(B) two T11 and two n°

©) all '

(D) one n1 and three n5

2. Identify the species isolobal to CH
(A) Co(CO);  (B) Cr(CO),
(C) Mn(CO)s (D) Co(CO),

3. The coordination number and geometry

of [Ce(NOg)g]*" are
(A) 6 and octahedral
(B) 12 and icosahedron
(C) 8 and decahedron
(D) 10 and dodecahedron

4. '°F NMR spectrum of PF, gives
(A) Two singlets
(B) A doublet and a triplet
(C) Two doublets and three singlets
(D) A doublet

5. The metal present in carboxypeptidase

6. The styx numbers of B,H, are
(A) 4012 (B) 4120
(C) 4210 (D) 2410

7. Which among the following is planar ?
(A) (PNF)4 (B) (PNCl)4
(C) (PNBry)4 (D) (PNMes),4

8. ldentify the strongest acid
(A) HCIO (B) HCIO2
(C) HCIO3 (D) HCIO4

9. Identify the non-aromatic species among

the following
(A) S4N4_ (B) 82N22
(C) SaN, (D) S4N;,

10. When back-donation from metal to CO
in metal carbonyl increases, then
(A) Both M — C and c=0 bonds
become stronger
(B) BothM—C and ¢ = O bond lengths
become shorter
(C) M - C bond becomes stronger and

C =0 pond becomes weaker

is
(A) Fe (B) Cu (D) BothM—C and C = O bond lengths
(C) Zn (D) Ni become longer
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11. The number of signals expected for

[Cu (NHs)]2+ in (Nuclear spin (1) of

Cu:%andN=1)

(A) 12
(C) 30

12. The temperature levels of nuclear
reactors are maintained primarily by the
use of
(A) Shielding

(B) Moderators

(C) Coolants

(D) Control rods

13. The oxidation state of iron in
met-haemoglobin is
(A) Three
(C) Four

(B) Two
(D) Zero

14. Spin-orbit coupling is shown by which d
electron configuration ?
6 2 6 0

(A) t, g (B) t,, €g
(C) t;, g’ (D) t, eg®

15. Cerium shows oxidation states of

Total Number of Pages : 8
17. An acceptable wave function must be

(A) Continuous, have a continuous first
derivative, be single valued and be
square integrable

(B) Discontinuous, have a
discontinuous first derivative, be
single valued and be square
integrable

(C) Continuous, have a continuous first
derivative, be of any value and no
restrictions in square integrability

(D) Both (B) and (C)

18. The molecular orbitals formed from two
1S atomic orbitals by symmetric mode of
linear combination is called

(A) o (1s) (B) m (1s)
(C) o (1) (D) © (1s)
19. The molecule of H,O belongs to the point
group of
(A) D, (B) C,,
(©) 02 (D) sz

20. Which of the molecule does not show
vibrational absorption spectra ?

(A) 2 and 4 (B) 3and 4 )0, i
(C) 4and5 (D) 2and 3 (© Gy OrN,
16. The zero point energy of an electron is 21. The property which is not intensive
equal to variable
2 2 (A) Temperature
(A) . (B) 5 (B) Pressure
2ma 4ma (C) Dielectric constant
©) h2 ) h2 (D) Enthalpy
8ma? 16ma?
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22, Stirling’s approximation is
(A) Inxl= xInx—x

(B) Inx= xInx —x
(C) inx!=inx - x
(D) Inx!=xinx

23. When one ampere current flows for one
second through a conductor this quantity
of electricity is called

(A) Faraday
(C) EMF

(B) Coulomb
(D) Ohm

24. The standard potential of Cu/Cu?*
electrode is 0.337 V. It corresponds to
the reaction

(A) Cu—Cu? +2e”
(B) JoCu"+e > ¥Cu
(C) cu?*+2e~ = Cu
(D) Cu**+e” - Cu*

25. The conversion of molecules of A and B
follows a second order Kinetics,
doubling the concentration of A will
increase the rate of formation of B by a
factor of

(A) 2 (B)

4
©) % ©®) Y,

26. Which one of the reaction is unimolecular
(A) 2HI — H2 +|2

(B) N205 - N, 0, + 1,0,

(C) H2 +C|2 — 2HCI
(D) PClg +Cly +PClg

Total Number of Pages : 8

27. Which of the statement is true ?

(A) Forn=1,BET isotherm gives the
Langmuir isotherm

(B) Forn =1, BET isotherm gives the
Fruendlich isotherm

(C) For n =0, BET isotherm gives the
Langmuir isotherm

(D) For n = 2 BET isotherm gives the
Langmuir isotherm

28. In acrystal, the atoms are located at the
position of
(A) Maximum P.E.

(B) Minimum P.E.

(C) Zero P.E.

(D) Indefinite P.E.

29. Polydispersity Index (PDI) is the ratio of

I I
- B) ="
MW Mn
© ©

30. An analysis gave a result of 38.42 g
against the supposedly true value of
38.00 g. The absolute error will be

(A) —0.42 (B) 0.42
(C) 4.2 (D) 42

31. IUPAC name of the following compound is

(A) (E,4S)—Hept—5-en—4-ol
(B) (E, 4S)—Hept—2-en—-4-ol
(C) (E,4R)—Hept-5-en—-4-ol
(D) (E,4R)—Hept—-2-en—-4-ol
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32. Which is a meso compound ?

(A) (2R, 3R) — 2, 3 — Dibromobutane

(B) (2R, 3S) —2, 3 — Dibromopentane
(C) (2R, 4S) — 2, 4 — Dibromopentane
(D) (2R, 4R) — 2, 4 — Dibromopentane

33. Which of the following statement is

correct ?
=
7\
SR
(D)
I Il
| and Il are

A) Both aromatic

B) Antiaromatic and aromatic

C) Aromatic and antiaromatic
)

D) Both antiaromatic

(
(
(
(

34. Which of the following carbenes are
electrophilic in character ?

i) :CH, if) : CBr,
iii) : CCI iv) :CHOCH3
(A) only i
(B) iandii
(C) i,iiand iv
(D) i, ii and iii

35. Hydrolysis of an ester is an example of
(A) Elimination

Total Number of Pages : 8

36. The conversion of —COCH, —to—CH, —
CH, —rising Z%g and HCl is known as

Clemmensen reduction an alternative for
the same conversion is known as

(A
(B
(C
(D

Birch reduction

Wolf. Kishner reduction
MPV reduction
Rosenmund reduction

)
)
)
)

37. The major product of the following

reaction is
U/NH3
‘tl BuOH
fj /CHS
CH, OCH,
= CHs = CH3
(C) I\\ ST (D) Q
OCH, OCH,

38. The synthetic equivalent of the
synthon O=C-0OR' is
(+)

(A) CICO,R’ and ROCOO R’
(B) CH3COCH,R’

(C) CH,—CHR’

(B) Addition NV
(C) Oxidation , )
(D) Substitution (D) R’COOEt
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39. Chiral auxiliary is
(A) Meso tartaric acid
(B) Glycine
(C) 1, 4 — Di bromobutane
(D) BINAP

40. The reaction of Hexa - 1, 3, 5 — triene to
give cyclohexa — 1, 3 — diene is an
example of

(A) Electrocyclic reaction
(B) Cyclo addition

(C) Sigmatropic reaction
(D)

D) Cheleotropic reaction

41. The reagent used to convert pyrrole in to
2—Acylpyrrole is

(A) CH_,COOH/HCI

(B) Di Methyl acetamide / POCI3

(C) CH,COCH /HCI

(D) Acetophenone/HZSO4

42. When Methyl 2 - D - Glucopyranoside is
treated with HIO, followed by Br,/H,O

and H30+ , the acid formed is

Total Number of Pages : 8

43. Inthe mass spectrum of dichlorobenzene
the ratio of the peaks of r% 146, 148 and
150 is

(A) 1:1:1
(B) 3:3:1
(C)1:2:1
(D) 9:6:1

44. The antimalarial among the following is
(A) Chloroquin
(B) Penicillin
(C) Streptomycin
(D)

D) Paracetamol

45. Global warming is also called as
(A) BOD
(B) COD
(C) Green House Effect
(D) Ozone depletion

46. Food poisoning is caused by
(A) Clostridium Botulinum
(B) Salmonella Typhoid
(C) Clostridium Tetani
(D)

D) Pencillium Notatum

(|DOOH COOH 47. An exlample of charge transfer complex
(A) CH,OH (B) lCOOH is derlve.(? from
(A) Aniline and HCI
?OOH (|DOOH (B) Phenol and NaOH
(C) |CHOH (D) CHOH (C) Benzaldehyde and Aniline
COOH CH, OH (D) Picric acid and Anthracene
Paper I (6) K-2714




48. Nanopalladium catalyst is excellent for
Heck reaction because of
(A) Purple colour
(B) Dissolution character
(C) Increased surface area
(D) Heavy nature

49. Oct-4-ene shows C = C frequency in the
range
(A) No peak in this range
(B) 1680 — 1600 cm™" (very weak)
(C) 1680 — 1600 cm™' (strong)
(D) 1680 — 1600 cm™' (medium)
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50. The spin system of — CH,— CH, —
(The chemical shifts of b, (83.0) and
c(64.2)).

@-CHZ—CHZ—O—COMe
(b) (c)

(A) A X
(B) A B,
(C) AM
(D)

D) AA'BB’

K-2714

Paper Il




D Total Number of Pages : 8

U0 WTTTN ,-\"g;f
Space for Rough Work



