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CHEMICAL SCIENCE
Paper II
Time Allowed : 1% Hours] ' [Maximum Marks : 100

Note :— This question paper contains fifty (50) multiple choice questions. Each

question carries two (2) marks. Attempt all questions.

1. ‘ The bond length of the species O, 0}, O3, O%_ is in the order :
(A) Oy < 05 < 05 < 03~ (B) 05 <05 < 03 < 05
(C)‘» 02 < 0; <0, < 0} D) 0% < 05 < 03 '< Oy

2. A 3d atomic orbital has :

(A) One radial node and one angular node
(B) Two angular nodes

(C): Two radial nodes

(D) No nodes

3. The point group symmetry of the staggered form of ethane molecule is :
(A) Cgq, (B) Dgy

(C) Dy (D Dy

T.B.C. : 01/17/ET—II 2
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1. 02,05,o;,o;mﬁﬁaﬁmmriwaaa%ﬁnwﬁ%?
(A) 0y, < O} < 05 < OF ) B) 0} <02<05‘_,<‘02-
(© 0% < 05 <0y < O D 0% < 0; < 0} < O,

9. U 3d WHNEH w&m A € : |
(A)@aﬁ#ﬁgaﬁxqmaﬁvﬁﬂ%
(B) < & S
C) T I e
D) FHE e Tl

3. sﬁ?m%%%mﬁﬁﬁwwﬁ?ﬁrw%,?

(&) Cg, _ B) Dyy

© Dy ® D,

T.B.C. : OV17/ET—II . 3 | P.T.0.



4. Arrange in order of increasing dipole moment BF3, H,S, HyO :

(A) BF3 < HoS < H,0 (B) H,S < Hy,O < BF;
(C) H,S < BF3 < Hy0 M) Hy0 < H,S < BF,
5. The geometry around the central atom in CIF, is :
(A) Square planar | (B) Octahedral
(C) Square pyramidal (D) Trigonzﬂ bipyramidal

6.  What is the pH of 5.0 x 10° M HCl ?

(A) 8.0 ’ (B) 8.5
) 170 D) 6.8
7. When this oxidation-reduction equation is correctly balanced, what is the

~mole ratio of reducing agent to oxidizing agent :
MnO; + Sn?* + H* —— Mn?* + Sn** + H,0
A) 1:1 B) 4:1

€ 2:1 D) 5:2

T.B.C. : 01/17/ET—II . 4



4 BFy HyS, HyO %1 7% wed g fo¥d ompl & % o wmafem #fSrg
(A) BFy < HyS < H,0 . (B) H,S < H,0 < BF,
(C) HyS < BFy < H,0 D) HéO < H,S < BFy
5 g % e v i S R A 7,
A) o T (B) TR
(C) awf faafire ‘(D)' fw’r‘q'samﬁm
6. 50x 108 M HCIA‘GB'T pH f&adt § ? ‘
(A) 80 | | (B) 85
© 7.0 D) 68

7. Trfafed s sqse THE B GE Wi w W, SAUEEE HHE

SFETERE § A sgua feew am 2
MnO; + Sn** + H* — Mn?* + So** + H,0
4 1:1 B) 4:1

© 2:1 D 5:2

TB.C. : 01/17/ET-II 5 | P.T.0.



Decomposition of NHy on the surface of tungsten is a reaction of :

(A) Zero Order | (B) First Order

(C) Second Order (D) Third Order
9. Which of the following benefaction process is used for the mineral,

Al,O4 - 2H,0 ?
(A) Froth floatation (B) Leaching
(C) Liquation (D) Magnetic separation

10. Which Chromium compound is widely used in tanning of leather ?
(A) Cry04 (B) K580, - Cry(SO,g * 24H20
(C) CrOyCl, (D) CrCly

11. The diamagnetic species is :
(A) [Ni(CN)y® (B) [NiCl,1*

(C) [CoCly)? (D) [CoFgl%

| TBC.: O1TETII 6




8. mﬁmWNH3mmmmﬁﬁm%?
(A) I *H (B) ¥UH wH
(€) fgdta ww (D) T HH

0. “AlLO; - 2H,0 Ti & fou, frfafen & @ e geEe gihar FIH

St 7 ?
A) @m (P™) R/ W fEm (B) Taamem
(C) el (D) Fh qaaa%m

10. =TT § HEW HiEd A @me w9 F ygew R S § 2
(A) Cry0y | (B) K,S0, - Cry(SO,); - 24H,0
(C) CrO,Cl, | (D) - CrCly .

11. fefafen # fggeea st sFd € 2
(A) [Ni(CN), 1% (B) [NiCl‘;]Z‘

(C) [CoCl )% (D) [CoFgl*-

T.B.C. : 01/17/ET—II 7 P.T.O.



, 12. The IUPAC name of the complex [Co(NOo)(NH3)5ICly is :
(A) Pentaaminenitrito-N-cobalt (II) Chloride
(B) Pentaaminenitrito-N-cobalt (IIT) Chloride
 (C) Nitrito-N-pentaamine-cobalt (III) Chloridé
(D) Nitrito-N-pentaamine-cobalt (II) Chloride
13. The oxidation state of Cr in [Cr(NH3)4012]+ ;
(A) +3 | (B) +2
C) +1 | M) 0O
14. The compound which exhibits J ahn-Teller distortion :
(A) [Mn(H;0)gl** | (B) [Mn(H,0)gl*"
(C) [Cr(Hy0)g% | D) [Fe(CN)gl*

15. Which one of the following shows the highest solubility in hot concentrated

aqueous NaOH ?
(A)" La(OH)g . (B) Nd(OH)5

(C) Sm(OH)q (D) Lu(OH),

T.B.C. : 01/17/ET—II 8



12, z::ﬁwv [Co(NOL)(NHg)5JCl, %1 TUPAC 714 1 & 2
(A) t‘mmﬂ’—v Tefed-TH-emee (1) FRES:
(B) IRwHN TRRE-T-weee (I11) FINEsS
(C) TRRE-T-I=EHR-FEee (1) TS
(D) TEfR-T-T=eHA-heee (1) FANES
13, [cr(NH3)4612]+ # Cr = sTRw S ¥
A) +3 | | B) +2
(C) +1 , M) 0
14, SH-3er fowqor = o aren A s 7 2
(4)  [Mn(Hy0)g* - (®) Mn(H0)61%"
(©) [Cr(H,0)gl> | | (D) [Fe(CN>614—
15. wﬁai@aaaﬁanaonﬁﬁmw@aﬁammafwmm% 2
(A) La(OH); | (B) Nd(OH)g

(C) Sm(OH)g - * ' (D) Lu(OH)4

T.B.C. : 01/17/ET—II 9 P.T.O.



16. Consider a 1.0 M solution of each of the following salts. Which of them will

have the lowest freezing point ?
(A) NaCl (B) BaCl,

17. Which type of radiation changes both the atomic number and mass number

of the emitting atom ?
(A) o B) B
oy D) X-ray

18. Which of the following does not act as a diene in Diels-Alder reaction is :

(A) (B)

Me
©) D)
Me ' : ' Me

TB.C. : 01/17/ET—II 10



16. UM d fF frefafed @au &1 1.0 M f9ogq &1 @@ 378 § e fenrs fog feram

g 2
(A) NaCl (B) BaCl,
(C) Nay,SO, D) AI(NO,),

17. f59 ger = fafeto, Scosts ] & W‘{[ S 3R geruH wHie w aRati

F @R ?
(A) (x. - B B
© v (D) X-T&tm

18. ﬁmﬁ@aﬁﬁﬁ?éﬂ—waﬁmﬁwﬁ%mﬁwﬁm 2

Me
: Me : Me

T.B.C. : OL/17/ET—II 11 ~ P.T.O.



19. The Hammett reaction constant p is based on :
(A) The rates of alkaline hydrolysis of substituf;ed ethyl benzoates.
(B) The dissociation constants of substituted acetic acids’.
(C) The dissociation constants 6f substituted benzoic acids.
(D) The dissociation constants of substituted phenols.

20. The IUPAC name of the following compound is :

e COOH
:\ )H

(A) (R)-3-(prop-2-enyl)hex-5-ynoic acid
(B) (S)-3-(prop-2-enyl)hex-5-ynoic acid
(C) (R)-3-(prop-2-enyl)hex-5-enoic acid
(D) (S)-3-(prop-2-enyl)hex-5-enoic acid

21.  The correct order of IR stretching frequency of the C = C in the following

olefins is :

(D (ID) (IIT)
A) I>1II>III B) II>II>1
C) ML >1II>1I M) II>I>1II

T.B.C. : 01/17/ET—II 12



19.

20.

21,

mﬁﬂmmpmmaﬂmﬁa%?
(A) wfrenfa wfe dSee & GRE Se AT w A W

(B) wfaeenfya wHifes ordl & fadem Remnl W

(C) vfaeefya seigs ol & fogeH feugsl w®
D) wfgenfa et & fodiom ferm
e A @1 sTé . T o ¥ 2

T COCH
N\ J H

(A (R)-3-(JM9-2-35)ee4-5-F1gh 3

(B) (S)-3-(W9-2-3150) ¢oF-5-315eh 3T+
(C) (R)-3-(J9-2-513e)eo-5-31gh TR

(D) (S)-3-(NY-2-3TTS) e -5-315k - 3TFe

ﬁwﬁfﬁaaaﬂﬁmﬁ0=cﬁsﬂ§.m.mmﬁrwuamw%?

D (IT) (I1D)
(A) I>1II>IIT B) II >1III > 1
) IM>II>1 D) MI>1I>1II

T.B.C. : 01/17/ET—II 13,

P.T.O.



22. Major product in the following reaction is :

H KOH-EtOH

ey
t

A) | (B)

- CHO

O

(C) , (D)

23. The configuration at C-2 and C-3 in the following compound, is :

CHy
2 Sy e 91
8 b s &
CaHs
(A) 2R, 3S (B) 28, 3R
(C) 28, 3S D) 2R, 3R

T.B.C. : 01/17/ET—II 14



22. fTr=fafen sifufear § yg@ sog @1 § 2

0

A/VYH ¢+ KOH-EtOH

0

JealETe gl
-0 il

23 ﬁwﬁaf@aﬁﬁmﬁczaﬁtmm.ﬁmmw%?

CHs
o e S
(& s e -
CaHs
(A) 2R, 38 . (B) 28, 3R
©) 28, 3S " D) 2R, 3R

T.B.C. : 0V/17/ET—II - 15 P.T.O.



94.  o-Chlorotoluene reacts with sodamide in liquid ammonia to give o-toluidine,

and m-toluidine. This reaction proceeds through an intermediate :
(A) Carbocation (B) Carbonion
(C) Benzyne (D) Carbine

95. The major product formed in the reaction of anisole with lithium, liquid

ammonia and f-butanol :
(A) 1-methoxycyclohexa-1, 4-diene
(B) 2-methoxycyclohexa-1, 3-diene
(C) 1-methoxycyclohexa-1, 3-diene
D) 3-methoxycyclohexa—1, 4-diene
26. The major product formed during the hydroboration-oxidation of

' 1-methylcyclopentene is :

H

&
§

*

(A) cHy ®) cHy

X

OH

CHs |
L (© D
0

T.B.C. : 01/17/ET—II 16

CHy

oW
QW



24. faa it § o-TARIE, WEMEE & WY R R oo SR m-aegeSH
I ¥ 9 i fRe memed ¥ e TR €

A) FEEBIA | (B) S

(C) ST (D) ElET

95. gfaa smifEn R oA § wiREa ® faftem & @y ki w6 W qe

ST F T ?

(&) 1Pt 43T
(B) 2-feliaEarte-1, 3-8
(C) 1-MeriaEaier-1, 3-S5T
D) 3-frdeaEaieR-1, 4-3157

26. 1-ThuEcaEetet @ TESERYHE-EIF B R T SOR T T 7

(A) CH, | (B) O"‘—ca,

OH

CHy
© ' D) CHy
0 ;

T.B.C. : 01/17/ET—II 17 ‘ P.T.O.



27. Base peak in the MS of CH3CH,CONH, will be at m/z ?
(A) 44 (B) 58
© 173 D) 57

28. The conversion of vinylcyclopropane to cyclopentene upon heating is an

example of which of the foliowing sigmatropic rearrangements ?
(A I3, 3] B) 1, 3]
©) [, 8] D) [1, 2]

29. The following conversion is an example of :

N N
| ]
Me Me

(A) Arndt-Eistert homologation
(B) Mannich reaction
(C) Michael addition

(D) Chichibabin amination reaction

T.B.C. : 01/17/ET—II 18



217.

28.

29.

CH3CH,CONH, % TH.TH. 1 W 98 R it m/z | @ ?

(A) 44 | (B) 58

C) 73 - (D) 57

TR W T S0 W e weeate § el 8 Ry TR 9

e qredan %1 SqR ¥ 2
A4 [3, 3l B) (1, 3]
(€) [, 8] - O 1L, 2]

G S —

{/ \E | CHy0 - [_B\/'m%
Me,NH, AcOH . .

N N
| , l
Me Me

(A) 3TE-IEEe TR
(B) ¥r= afyufeman
(C) 'msa‘aa I

(D) feafeusifsm wHtem sfufswan

T.B.C. : O1T/ET—II 19
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30. Formation of the product in the following photochemical reaction

involves :

Ph

Ph 0 ———

(A) di-n-methane rearrangement

(B) Paterno-Buchi reaction

(C) [2, 8]-sigmatropic rearrangement
(D) Norrish type I reaction

31. Among the bromides I-III given below the order of their reactivity in the

SNl reaction 1s :

Br Br B¢

0

M (D S (11)
4) TI>1I>1T ®) I >1I > I
(© W >I>II @) II>1>II

T.B.C. : OU17/ET—II 20



30. W@awmﬁmaﬁﬁmﬁwm T A = wHa § 2

&) e et
(B) dUreAi-g=t aAfufewa
©) [2, 3] TaurRifus gredereen
(D) .?rfw—asv—l srfferan
31. Syl Wmﬁﬁ-ﬁﬁﬁml-mmwwm ?

Br

@ (ID) (I11)
A TII>1II>1 B) I >II >1
©) II >1Is>II M) I >1> Il

TB.C. : 01/17/ET—II 21 ‘ P.T.O.



32. The following photochemical transformation proceeds through :

O Ph OH
Ph |
Ph
(A) Norrish type I reaction (B) Norrish type II reaction
(C) Barton reaction " (D) Paterno-Buchi reaction

33. The intensity ratio of M*, M+2 and M+4 of a compound containing Br

and Cl is :
(A) 100 : 130 : 31.9 o (B) 100 : 65.3 : 10.6
(C) 100 : 195 : 954 (D) 100 : 100 : 31.9

34. Among the following dienes, the one that undergoes a degenerate Cope

(B)
C D
©) / D) )

T.B.C. : 01/17/ET—II . 22

rearrangement is :

(A)




32.

33.

34.

frefefen v TemEfe woe R sfufean ¥ fe W ¥ 2

O Ph . OH
/u\)\ hv ~_ Ph
Ph T
| Ph

(A) TE ery-1 sifafswa (B) ¥ ew@u-11 stfuferan
(C) R sffswan (D) YeAl-g=t arfufsman
BrﬁClﬂé@ﬁﬁﬁﬁM*,Mﬂysﬁ‘{ M+4eﬁama§w% .?
(A) 100 : 130 : 319 (B) 100 : 65.3 : 10.6

(C) 100 : 195 : 95.4 (D) 100 : 100V: 31.9

frfafen <=t # 9, 98 FFE T S 9 WY GG § TRA ¥ ?

H

(A) (B)

H

vy
C D)
© P

AW/

T.B.C. : 01/17/ET—II 23 210



35.

36.

37.

38.

Which of the following alkenes would have the largest v .. 7

H
@w =\ ® ==

H H H

(€) >m< | (D) H =\
H

Considering the x-axis as a molecular axis which among the following atomic

orbital will give molecular orbitals :

(A) S and P, (B) P, and P,
(&) ‘P, and d, (D) None of these
The bdnd order of Ny, N3, Ny are :

(A) 38, 5/2, 5/2 (B) 5/2, 3, 5/2
(C) 3,3, 5/2 | D) 5/2, 5/2, 3

What will be the percentage ionic character if the electromagnetivities of

hydrogen and chlorine atoms are 2.1 and 3.0 ?
(A) 24.17 (B) 16.34

) 17.24 D) 3416

T.B.C. : 01/17/ET—IT 24



35.

36.

37.

38.

frefafen § ¥ forg weba & w99 991 v, B 2

H H
(A) >~'"‘< (B) >"""<
H ‘ H H
" |
(C) >—-<....... | D) >_<—--
H

x-3& I Tk ek 31 & ®9 A 94 gU, Frefafen § 9 S T s,

IS ThdY M ?

&) s¥P, | B) P, ¥R P,
© P, R d, | O T AR
Ny, Nj, N; & o9 %0 foom w9 & § 2 |

(A) 3, 5/2, 6/2 (B) 5/2, 3, 5/2

©) 3,852 D) 5/2, 5/2, 3

T SR @ A AR SRS iR ae e w faem g
2.1 3R 3.0 € :

(&) 2417 - (B) 16.34

(C) 17.24 (D) 34.16

T.B.C. : OV17/ET—II 25 P.T.O.



39.

40.

41.

42.

The term symbol corresponding to an naﬂO electron configuration is :
@A) Is; ®) 18,
©) 3s, D) 38,

]

For the term symbol 3D the values of J will be :
(&) Dy (B) °Dy, °Dy, °Dg
(©) Dy, *Dyy | @ °Dy

The relation between volume change in an isothermal process (AV,) and an

adiabatic process (AV,) for a pressure change from P; to P, is :

t

(A) AV, < AV, (B) AV, > AV,
(C) AV, = AV, D) AV, =AV, =0

An example of colligative property is :
(A) Boiling point (B) Freezing poinf

(C) Osmotic pressure (D) Vapour pressure

T.B.C. : 01/17/ET—II 26



39.

40.

41.

42.

ndm?@@ﬁﬂmﬁwﬁﬁawm ?

) s, | | B) 18,

O B8y D 38,
qaﬁla?’D%ﬁﬁJmmwm ?

(A) *Dyp | (B) 3Dy, 3Dy, 3D4

(C) Dy, Dy @) °Dy
Plﬁszmmﬁﬁmwmm(AVi)ﬁmﬁﬁﬂfwﬁm
W(Ava)a‘»ahwm%.?

(A) AV; < AV, | (B) AV, > AV,

C) AV, = AV, | D) AV; = AV, = 0

frefaton & & e ToEH F SeR hE ¥ 2

@) wEE - ® ferw g

(C) TR T (D) 9w T

TB.C. : 01/17/ET—II | C By PYO



43.  The reduction potential of Cry, 0%~ |Cr®* and Cr®*|Cr are 1.33 V and —0.74

V respectively. The reduction potenﬁal of Cry O%_ |Cr is :
(A) +0.295 V (B) +0.196 V
(©) +0.590 V . O v
44. A condition for equilibrium, is :
(A) dG =0 , | B) 6Gp vy =0

(©) 8Gp p=0 D) 8Gp, vy

]
<

45. The E(c)ell of an Al-air battery is 2.73 V and it involves a 12 electron process.

The AG? in kJ will be :

(A) 3161340 kJ ® ~32.76 kJ

(C) 32.76 kJ - D) -3161.340 kJ
46. How inany crystal systeﬁls are known ?

(A) 14 | B) 7

(C) 232 | D) 21

T.B.C. : 01/17/ET—II 28



43.  Cr,02 |Cr3* R Cr3*|Cr & 3w fawa #uw: 1.33 V ik —0.74 V ¥

Cro 02" |Cr &1 Suwad fawa @0 &m ?

(A) +0.205 V (B) +0.196 V

(C) +0.590 V D) 1770 V
44. grEEEn & fau wEd T ® 2

(A) dG =0 B) 3Gy v = 0

(©) 8Gp p =0 | D) §Gp, v = 0

45. AL ded FEQy 273 V & IR 7 12 g whm d Wi ¥ kI 3 ac°

cel

R
(A) 3161.340 kJ (B) -32.76 kJ
©) 32.76 kJ (D) -3161.340 kJ

46. fora forea o= 7@ T ?
(A) 14 B) 7

(C) 232 , D) 21

T.B.C. ;: 01/19/ET—I1I 29 . PTO



47.  For the first order reaction, if the time taken for 50% of the reaction is

t secs; the f:ime required for completion of 99.99% reaction is :
(A) - 5t | : (B) '10?
(C) 2t | (D) 100z
48.  Collisions are said to be elastic if :
(A) Momentum is conserved L (B) Kinetic energy .is conserved
(C) Potential energy is conserved (D) Mass is conserved’
| 49. The SI_unit of pressure is :
@) Nim?  ® N
(C) N.m2 | D) N/m
50.  Camphor is often uéed in the molecular weight determination because :
(A) It has high cryﬁscopic constant
| (B) It is volatile
(C) It is readily available

(D) It is a solvent for many organic substances

TB.C. : 01/17/ET—II 30



47. WM %W @ sfufm § AR sfufen w1 50% & fau fen T W g

99.99%afwm.ﬁwm%mmwaﬁm?
A) 5t | B) 10t |
(Ci o | - (D) 100t
48. aﬁ@mmw%ﬂﬁ:
(A) Gam W § (B) wﬁamfaﬁaﬁ%
(C)fmmmfﬁrrm% D) S=WHE Wi §
49. maﬁsl'wréw%?
(A) N/m2‘ . B) N
(C) N.m? | | D) Nm
50. wE F E: i W @ fefon § wwm fen @ d i
&) w e A fer I E
(B) ¥’ SR ¥
(€) ' Al ¥ I ¥

D) ¥% 9gd & wEtEs sl o e

T.B.C. : 01/17/ET—II 31 | - P.TO.



