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CHEMICAL SCIENCES
o PAPER-II
Note : This pépér contains Fifty (50) multiple choice questions, each question |

carrying Two (2) marks. Attempt All questions.

L Among the following, which has the maximum hydration energy ? -

(A) OH-  ® NH
(C) F- | . @™ H
2. : Accofding to VSEPR th'eoriy, thé fnolecule/ion héving ideal tetrahedral shape
18
(A) SFy ' (B). SO*
(C) 8,Cl, . - Dy 80,Cl,
3. On hydrolysis, diborane produces : ) '
(A) HgBO, + HOp '(B) HgBOz + Hy -
(C) B0y + Oy | @) HgBOs + Hy0,-

4. The reaction that ywlds L1[A1H4] is :
(A HClgyeees + AlCl; + Li —
B) Hy+Al+rLi ——»
(€} LiHgyeeqqs) + AlCl; ——
m) LlH(excess) + Al —— .
5. Among the boron hal1des, which is the strongest Lewis ac1d ?

(A) BBrg - (B) BClg
© B, @) BF,
6. Which of the following is nof paramégnetic ?
A No, - . ® 0
(©) Clo, : D  ClyOq

Chemical Sciences-II - 5 o [P.T.O.]



7.  Jahn-Teller effect affects the geometry of: :

(A [Ni(NHg)gl%* " (B)  [Cu(NHyp, %
(© [MaClJ% ~ .(D)  None of these
8 - In radio‘active decay,--which* of the following move the fasfer ?
(A)  a-particles - (B) B-pa.rticles
(C) yrays ‘ .(D) positrons

9. The highest occupied MO in Nz.and O, respectively are (take x-axis as
internuclear axis) : . - |
@ c2p,n*2p, (B =m2p
(C) ©*2p_,02p, (D) ®*2p,m*2p,
10. The molecule that has an Sg symmetry elemer}t is :
&) ByHg (B) CH,
© PH; - O SFy
11. The 'solubility products are listed below for some czlalcium éompounds D
CaS0,(~ 107%), CaCO4(~ 10-9), Ca(OH),, (~ 1079), ‘_Ca'C12 (~ 1073)
' Cho-;)se the reagent from the options below for comf)lete precipitation of calciuin
during- gravimetric aﬁalysis of Ca%*, ‘
(&) Na80, (B). Na,COq
(C) NaCH o m) NaCl | _
12.° The standrad cell potential is zero, in which of the following cells ? .
(A) Daniel cell ' " (B) - Concentration cell
{C) Electrolysié cell ‘(D)  Fuel cell

Chemical Scieﬁces-II . _ GA.;



13.

14,

15,

16.

17.

18.

The relaxation process due to interaction between an excited nucleus and the
magnetic fields caused by nuclei of neighbouring molecules in the sample is
called ............. o

(A) Spin lattice relaxation (B)  Proton relaxation
(C) . Spin spin relaxation - (D)  Transverse relaxation

Predict the elution order of the following compounds in reverse phase
HPLC : ' -

0 :
L CHs—(Ifl,—CHs - (@)  CH3CH,CHj
Gi) CHaCHpNH, (W) CHyCH,OH
(A)  Gv), Gid), @), (@) : (B) @1, ), (D), Gv)
©) G, Gid), Gi), Giv) D G, ), G, G
The moleculé BrFy is T-shaped : ' B
| " F—Br—F
b
How many vibrational modes would you expect in BrFg ?
A 6 . - ® 7
© 4+ o1 L
- The number of radial nodes exhibited by ‘the 4p hydrogenic orbital are :
@ 2 C® 8 -'
€ 1 | D o0 - ,
The term symbol representing the state of the lowest energy of the following
is : . ' .
(a) 9F _ . ® %
© &« - o
Allene molecule belongs to which point group ?
(A) Dy \ (B) -Dgg
©C Dy - . M. Cgp

- Chemical Sciences-II L7 o o - [P.T.O.]



19. Which of the following plots represents a zero _cérder react_iqﬁ ? ((a@ — x) refers
to the concentration of the reactant) ' '

(A)

time

(B) log(a — x)

time

(C) 1
(@ —x) »

time

(D)

(a - x)°

time

Chemical Sciences-II 8



24.  The hybrid orbitals in SbF; are :

(A)  spid . B) d2sp3
(C)  dsp? - O  dsp?
25.  Which of the fo!lowiﬁg is not équal t;J zero in a cyclic process ? -
@ a6 - @ aw '
© a8 D) AH

26. The dégeneracy'of a particle of mass m in an infinite tﬁree-dimensional cubic
box having. energy 5iﬁzf8ma2 is : |
@ 7 ®
© & D 4
~ 27. . If a reaction A + B - C is exothermic to the ex'_tent of 30 kJ.mol™! and the -
forward reaction has an activation barrier of 70 kJ moij‘l, then that for the |
reverse reaction is : | - |
(A) 30 kJ molt - (B) 40 kJ mol™?
(©) 70 kJ mol™! _ D) 100 kJ mol™!
28. Which of the; following species has lgltle largest dissociation energy ?
@ CN ® " BN
© oN ©  NO
29. For the equilibrium :
.Fe(s) + H,0(g) ‘—_*.FeO(s) + H,(g) '
' _. What all'e the: number of components, phases and degrees of freedom,
respectively ? _ | :
@ 3,23 . ® 2,83

© 3,32 ® 2,283
" Chemical Sciences-II 10



20.

21.

22.

23.

Which of the following- is a state funcpioh and also an extensive property ?
(A) internal energy (B) pressure
(C) molar heat capacity (D)  temperature

The Miller indices of the shaded plane ‘ghown be}ow are :

Y
X

@ ¢, - ® LDy

© 0,01 ™ 1,10

Equivalent Eonduct_ance of 1M CH4COOH _sblution is 10 mho cmé equt.'_1 Hence
pH of CH3COOH solution is : -

(A) 0 _ o - (B) 1.3

G 1.7 } | D) 4.0 ‘
If the angular part of the hydrogenic oirbital is described by

sin® 0 sin 2 ¢ it represents which of the following orbital ?

@ d, - ®) d, !
© 'd, B ) B PR

Chemical Sciences-11 -9 . . P.T.0.]




- 30.

31.

- 32.

Chemical Sclences-ll : 11

If E

Cu* /Cu
Cu/Cu?"(0.01 M) || Ag* (0.01 M)| Ag at 298K ?
(A) 040V ' B) 046 V.
(€) 050V - @) . 052V

Which of the following statements is incorrect ?

=034V and E;gm;g = 0.80 V. What is the emf of the cell

(A) Hydrogen bonding in hydroxy compounds leads to broadening of spectral

band attributable to O—H stretching vibrations

(B) Infrared spectra give information about bonding features and functional

groups in molecules

. (C) .Infrared radiation is hxgher in energy than UV radiations

(D)  Carbonyl group vxbratlonal stretching signal for an ester occurs’ at hlgher
' wave number in IR spectrum than the signal for carbonyl group in
an amide ‘ ' -

Select the configuration descfiptors for the following two compounds :

Ph
H——Cf/ | .

///

l COOH

OCH,

® | an
A OR IR . ® MRS
© @S, s | O ®OS IHR

- [P.T.0.]



33. Study the following chemical conversion and suggest the most suitable reagent

for the same :

oo 1 . .
’ (

(C) 0s0, - (D)  SeO, _
34. Which of the following compounds ‘will exhibit A,

OH

OH

at higher

X
wavelength ?

") /(:Q |
- .. . | ‘- : | ._ I -_ .

t .

‘Chemical Sciences-II 12



"35. Which -ofl "the, following .substrates will undergo base-catalyzéd

dehydrohalogenation via E, elimination with greatest facility ?

(A)

(B}

(®)

. f

)

Chemical Sciences-IT 13 R  [PTO)]



36. Which is the correct IUPAC 'name of the following compound ?

(A)
(B)
(C)
D)

Cl  CH,
H,C—CH—C=CHCH,
2~chldro-3-niethylpent-3—ene
4-chloro-3-methylpent-2-ene
3-methyl-4-chloropent-2-ene
3-mefhy1 2-chloropent-3-ene

37. Which of the followmg reagents is the most appropriate for the given chermcal

conversion ?

(A)

(B)

©
(D)

— CH,0H

m-chloroperbenzoic acid

B,Hy/THF, H,0,/OH
8002 )

38. How many different signals can be expected in 1H NMR spectroscopy for the
following two compounds ?

(&)
(B)
©
(D)

trans-2-butene - . Propéne
M @
2 sig'nals for I and-'4:signals for II |
4 signals for T and 4 signals for II
2 signals.for I and 3 signals for-II |
4 signals for I and 3 signals for II

Chemical Sciences-II 14



(A)

(B)

(C)

@)

~ 40.  Which of the following statements is not true regarding pair of

gnantiomers ?

(A)
(B)

(&)
D)

‘They react at identical rates with. achiral reagents

They have identical boiling points/melting points -
They react at identical rates with ‘chiral reagents

They rotate plane polarized 1ighf in opposite direction

Chemical Sciences-Il 15,
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41.

T 42

43.

Chemical Sciences-I1 o 16

Grigriard reagent on reaction with nitriles followed by hydrolysis give :
- (A) Amides A {B) Primary amines
(C) Secondary amines (D) Ketones
Which of the following statements is incorrect regarding aromatic compounds ?
(A) They are planar with conjugated system of double bonds
(B) They exhibit strong shielding-deshielding effects in NMR spectroscopy
(C) They have (4n + 2)n electrons :
(D) They are more reactive than simple alkenes
Which of the adducts will be the main product in the following Diels-Alder
reaction ? _
Me -
' ' COOCH,
/
| A
+ —
NN H,CO0C
Me
'(z_ﬁ) (B)
- COOCH
N 3.
(C) & (D)
Y

CH,



44.  Which of the following compounds is aromatic ?

@ (B)

© 5 D) | ’

45. The n_mlecules shown below are :

CH, H H
CI‘{3
; CH, . CH,
(A) constitutional isomers - (B) enantiomers
© diastereomers . (D) - identical éomi)ounds'

46. Round the measurement “0.80885 cm?” to three significance figures :
(A) 0.810 cm? | .(B)  0.8099 cm?

(C)  0.809 em? D) -0.81 em2

Chemical Sciences-II - 17 PO




47. © A BOD value lelss than 5 ppm -indicates' a water sample to be_ ............
(A) High in dissolved oxygen = (B)  Poor in dissolved oxygen |
(C) Highly polluted (D) Not suitable for aquatic life
48. Which of the following statements is ¢rue for nanomaterials ?
(A) Volume to surface area is very 1.-.aufge for nanomaterials
(B) There is plenty of room at the top T
(C) There is plenty of room at 1.:he bc;ttom
(D) Fullerenes are hollow cyrl_inders
49. Which of the folld\:avi'n'g' interactions is n::;t included in supramolecules ?
(A) : hydrog'enbondi_.n-g ‘ (B) diﬁole-dipole interactions
(C) ionic bc;nding - - (D)  London dis;r.)grsion forces
50. Heroin is :

(A) non-narcotic analgesic (B)  narcotic analgesic

(© anti-malarial () anti-histaminic

Chemical Sciences-II 18



ANTILOGARITHMS

o : Mean Difierences
' T2 13 Al s 81T} 818 [T 3Tas 6]7 89
50 la162 [ 3170 | 9177 | 3184 | 3192 | 3199 | 5206 | 3214 {0221 |a22801 1 2|3 4 4|5 6 7
51 13236 | 3243 | 3251 | 3258 [ 3266 | 3273 | 8201 | 328913296 {3304 |t 2 2{3 4 5|5 6 7
52 ||3317 [ 3319 | 3327 | 3334 [ 3342 | 3350 | 3357 13065 | 3373 {aza1|1 2. 2§3 4 s5is5 & 71
.53 |[3388 [ 3396 | 3404 | 3912 | 3420 | 8428 | 3436 { 2443 | 3451 {34591 2 2|3 4 s5]6 & 7/
A4 13467 [ 34751 3483 | 8491 | 3499 | 3508 | 3516 |3524°| 3532 {354001.2 2|3 4 5|6 6 7
W55 (|39548 | 3556 | 3560 | 3573 [ 3581 | 8588 | 3507 {3606 [ 3614 |3622]1 2 2|3 4 5|6 7 '7
-56 (136371 [ 3639 | 3640 | 3656 |3864 | 3673 | 3681 | 3690 | 3698 |3707 {3 2 33 4 5l8 7 8
.57 118715 | 3724 | 3733 { 3741 |'3750 | 3758 | 3767 | 3776 | 3784|3793 |1 2 3[3 4 5}8 7 8
58 [13802 | 3811 { 3819 | 3826 {3837 | 3846 | 3855|3864 | 3873 [3882%1 2 3|4 4 5|6 7 8
-59 13890 | 3899 | 3008 | 3917 | 3926 | 3936 | 3945 | 3954 | 3963 | 39721 2 3{# 5 5)6 7 8
.80 113981 | 3990 | 3999 | 4009 | 4018 | 2027 | 4036 | 4046 | 4058 | 0641 2 3)a 5 6l6 7 8
81 ||4074 | 4083 | 4093 | 4102 J 4111 4121 {4130 |4140| 4150 141591 2 3|4 5 6|7 B89
62 114169 | 4178 | 4188 | 4198 [ 4207 | 4217 | 4227 {4236 [ 4246 4256 |1 2 3|4 5 6|7 8 9
.83 114266 | 4276 | 4285 | 4295 {4305 3315 | 4325 [4335 | 4348 {43551 2 3[4 5 6 (78 O
.64 (14365 | 4375 4385 | 4385 | 4406 4418 [ 442614436 4446 {4457{1 2 3]4 5 6|7 &8 9
-85 (14467 | 4477 | 4457 | 4498 |4s0a| 4519 | 4529 | 4539 4550 {4560]3 2 23]4 5 6{7 8 9
.85 14571 | 4581 | 4502 | 4603 | 4613 | 4624 | 4634 | 4645 4656 (4667.[1 2 3[4 5 67 9 10
87 ||4677 | 4688 | 4699 | 4710 J4721 | 4702 | 4742 [ 4753 | 4764 |4775|1 2 3]s 5 78 9 10
.88 (14786 [ 4797 | 4808 | 4819 | 4881 | 4842 | 4853 [4664.1'4875 {48871 2 3|4 & 7{8 ‘9 10
89 14898 | 4009 | 4820 | 4932 4943 | 4955 { 4986.J 4977 | 4089 (500011 2 3|5 &8 7|8 9 10 |
70 ||5012 | 5023 | 5035 | 5047 | 5058 | 5070 | 5082|5093 | 5105 [5117]1 2 4|5 6 7|8 9 11
1 (5120 [ 5140 | 5152 | 5164 [ 5176 | 5188 | 5200 [ 5212, 52p4.| 5236 |1 2 4|5 o 7|8 1011
72 ||5248 15260 | 5272 | 5284 | 5297 | 5309 | 532115333 | 6346 5358 |1 2 4|5 & 7i9 1011
.73 |[5370 [ 5383 | 5395 | 5408 | 5420 | 5433 | 5445 | 5458 {.6470 |S53B3}t 3 416 & 89 1011
.74 15495 | 5508 | 5521' | 5534 { 5546 | 5559 | 5572 [ 5585 | 5598 [56810[1 3 4|5 6.8 |9 1012
.75 |[5623 1 5636 | 5649 | 5662 | 8675 | 5689 | 5702 |5715] 8728|5741 |1 3 415 7 8[9 1012
76 [15754 | 5788 | 5781 | 5794 | 5808 | 5821 [ 5834 15848 | 5881 58751 3 4|5 7 a{9 1112
77 {5888 | 5902 | 5916 | 6929 | 65943 | 5957 | 5070 } 5984 | 5988 [6012|1 3 4,5 7 8 [1011 12
.78 §|6026 { 6039 | 6053 [ 6067 [ 6081 | 6005 | 61096124 | 8158 615271 3 48 7 8101113
.79 6166 | 0180 | 6194 | 6209 [6223 | 237 [ 6252 [ 6266 | 6281 |6295]1 3 4|6 7.9 [10 11 13
.80 [|6310 | 6324 | 6330 | 6353 {6368 | 6383 {6397 |6412{ 8427 {64421 3 4j6 7 9{101213
81 16457 [ 6471 | €486 | 8501 | 6516 6531 {6546 {4561 €577 |6592{2 3 5|6 8 9111214 |
82 [|6s07 | 6622 | 6637 | 6653 | 6668 | 6683 | 6609 6714 (6730 (67452 3 5[6 8 91112 14
63 ||6761 | 6775 | 6792 | 6808 | 6323 | 6835 | 6855 | 6971 | 8667 (690212 3 5 (8 & 9111314
.84 {6918 16934 €050 | 6966 {6982 | egsa {7018 {7031 7047 {F0B3§2 3 & (6 B 10j111315
.85 {[7079 J7086 | 7112 | 7129 | 7145 | 7161 {7978 1 7194 [ 7211 [7228 |2 3. 5|7 8 10121315
.88 [ 7244 17261 | 7278 | 7295 | 7511 ; Taes ‘7345 [ 7362 ; 7379 {7ees |2 .3 &£(7. 8 10 12 13-15}
87 {7413 | 7430 | 7447 | 74ag [ 7482 | 7409 | 7516 {7524 | 7551.| 756812 3 5|7 9 10{1214 18
.88 [17886 } 7602 | 7621 [ 7638 | 7656 | 7674 1 7691 | ¥700 | 7727 {77452 4 5|7 S 111214 16
89 (7762 | 7780 | 7798 | 7616 | 7634-| 7852 | 7870 {7889 | 7907 | 79252 4 S |7 9 11|13 14 16
00 ||7943 | 7962 | 7080 | 7998 | 8017 | 8035 | 8054 | 8072 | 9001 |8110]2 4 67 9 11]131517
.91 UIB128 | 8147 | 8166 | 8185 | 8204 | 8222 | 8241 § 826D | 8279 | 8299 {2 4 ‘6|8 9 11j13 1517
92 [le3ts | 8307 | 8ass | dazs [ases | s414 | 8433 8453 ) 8472 | 849212 4 6|8 10 12[1415 17
83 [[8511 | 8531 | @551 | 8570 | 8590 | a&10 | 8630 [Be50 8670 [es20]2 4 & |8 1012]14 1618
-94 [[8710 [ 6730 | 8750 | 8770 | 8790 | 8810 | 88371 | 0851 | 8872 {8892 |2 4 6|8 10 12[14 16 18]
.95 ||8913 | 8933 | 6954 | 8974 {8395 | 9016 | 9038 {9057 | 9078 |9088 |2 4 6|8 1012[1517 19
96 [[9120 {9141 | 9162 | 9183 J 0204 | 9226 [ 924719268 { 9200 [9311}2 4 6B 11 T3[1517 19
o7 9333 9354 | 9376 | 9307 | 0410 | 9441 | 9ae? [ 9484 | 9508 [9528 ]2 4 7 [9-11 131817 20
.98 ||lo550 } 9572 | 9594 | sute |'9838 | 9661 | c68d [ 0708 | 8727 975012 47 79 11 13|16 18 20
.89 {9772 | 9795 | 0817 | 0840 {'9863 | 9886 | 9908 9931 | 8954 {997712 & 7} 11141161820
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