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

Note :— This paper contains fifty (50) multiple choice questions, each question carries
two (2) marks. Attempt All of them.

1; Find the order of adduct stabilities of methyl amines with BMe;
(A) NHj3 < Me,NH < MegN < MeNH,
(B) NHg < MegN < Me,NH < MeNH,,
(C) NHy < MeNH, < MegN < Me,NH
(D) MesN < Me2NH < MeNH, < NH,4

2. Among the following, which one is superhalogen ?

(A) F (B) Cl
(C) Br D) I

3. Different isomers of diammine dichloroplatinum (II) formed by two
routes :

. (@) Displacement of Cl~ ions from [PtCl4]2‘ by NHjy
(@) Displacement of NHg from [P'c(NH3)4]2+ by CI™ ions
The isomers found in routes (i) and (ii) are :

(A) cis, cis (B) cis, trans
(C) trans, trans (D) trans, cis

T.B.C. : 32/13/ET 2
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1. BMe, ® o furwe Wit & sifveds fewar % %W #1 Ty
(A) NHg < Me,NH < MegN < MeNH,
(B) NHg < MesN < Me,NH < MeNH,
(C) NH3 < MeNH, < Me3N < Mey,NH
) MesN < Me,NH < MeNH, < NHg
9, frefafeaa 3 § $4 6 gWeasd © ?
(A) F (B) ClI
(C) Br D) I
3. TRUHEA TEseR-wferm (1) % fafu=s gueme @ udl g W ¥
(i) [PtCly]%> & NHg gR1 ClI- 2 =1 fowames
(i) [Pt(NHg)2* ¥ ClI- a1l 71 NHg &1 fawemd
(@) R @) ¥ FFE gHEEE B2
A) fam, fa= (B) f&1, 7=

(C) =W, T (D) =z, faw
T.B.C. : 32/13/ET 3 P.T.O.



4. The
(A)
(B)
(C)
(D)

5. The
(A)
(C)

6. The
(A)
(B)
(©
(D)

(A)
(B)
(C)

(D)

chemical reactivity of alkali metals is in increasing order of :
Li < Na <K< Cs <Rb

Rb < Na < K < Cs < Li

Ii < Na < K < Rb < Cs

Cs < Rb < K < Na < Li_

calculated inagnetic moment of Eu3* system will be :
0 (B) 3.42

3.61 _ D) 7.91

acidic strength of the following oxo-acid is in order :
HOCI > HOBr > HOI > HOF

HOF > HOC! > HOBr > HOI

HOCI > HOBr > HOF > HOI

HOI > HOBr > HOCI] > HOF

Identify the correct TUPAC nomenclature for the given complex :

)-2+

H2C—H2N\ /NH2 —CH (C¢H,

Pt2+ .

_(CHs )2 C—NHZ/ \ NH,—CH (CeHs )_J

Iso-butylene diamine-meso stillbene diamine platinum (II)
Cis-butylene diamine-meso stillbene diamine platinum (II)
Meso stillbene diamine-isobutylene diamine platinum (II)

Platinum (II) butylene diamine-meso stillbene diamine

T.B.C. : 32/13/ET | 4



4. wmﬁﬁmmﬁma@@mﬁﬁﬁ?
(A) Li<Na<K<Cs<Rb
(B) Rb < Na < K < Cs < Li
(C) Li <Na<K<Rb<OCs
(D) Cs < Rb <« K < Na < Li
5. Eut 9= %1 ufitsfoa g 99 =1 g ?
(AS 0 (B) 3.42
(C) 3.61 : (D) 7.91
6. Frfafem sted snel @1 st v few w9 & Fnit 2
(A) HOCI > HOBr > HOI > HOF
(B) HOF > HOCl > HOBr > HOI
(C) HOCI > HOBr > HOF > HOI
(D) HOIl > HOBr > HOCI > HOF
7. A= G T FfueEw & @@ [UPAC M0 &1 8 ?

2+

H,C—H,N NH,—CH(C,H;)]|
L g “

(CH3), C—NH/ \NH ,—CH (Cg4Hj)

=

(A) TH-=EEAR SEUHA-HE feasH sredE wfeT (10)
(B) fou-sgerdq SspuHH-de fees srudy @ife™ (1D
(C) e feae SEEHH-EE-=2EdH SREHA wife™ (1D)
D) wAfeTw (1) FErdq spuHHE-fra feas seEs

T.B.C. : 32/13/ET 5 . P.T.O



10.

L1.

Xenon fluoride forms series of compounds such as XeF,, XeF, and XeFg; and

their corresponding structures are linear, square planar and non-octahedral.
Predict the correct hybﬁdjzagioﬁ in XeF,, XeF, and XeFg are :
(A) spid, sp3d1 and sp3d3 ) sp3d2, sp3d4 and spe’d6
(C) spd, sp3d? and sp3d® D) sp2, sp3d? and sp3d*
Crystal Field Stabiliza}:ion Energy (CFSE) will be highest for :
(A) éoFg- | (B) [Mn(Hzo)B]z* |

© [co(nm,),T" ® [co(cNs), T

Which one of the following ions is an ampholyte ?

(A) SO0% (B) HPO%*

(C) cCo% (D) NO3

Which one of the following bonds has i:l_xe highest bond energy ?

(A) Ge-Ge (B) Sn-Sn

(C) Si-Si (D) C-C

*.B.C.: 32/13/ET 6



8. M HNIES AR FT FEE S T; S XeF,, XeF, 3 XeFg iR 37 g6

A ed, Fianaea 3R TR-oT=wasa ¥ :
XeF,, XeF, 3R XeFy H W& Ui F1 I e ?
(A) sp3d, sp3d! 3R sp3d3 (B) sp3d2, sp3d? 3R sp3d®
(C) sp3d, sp3d? IR sp3d? (D) sp2, sp3d? 2R spidt
9. foea &3 ferdiso =i (CFSE) faas fou s=wam it ?
(A) CoF3- | - B) [Mn(H,0),]"
© [Co(NHy), | @) [co(cNs), T
10. fr=fafen § 9 & dA”F THERE § 2
(A) SOF | (B) HPOZ
(C) COF (D) NO;
11. frafafes § ¥ f5g o9 *t =909 o9 s € ?
(A) Ge-Ge (B) Sn-Sn

(©) Si-Si D) C-C

T.B.C. : 32/13/ET 7 P:T.0.



12; The number of valence electrons and number of M-M bonds per M atom in

Feg(CO),o are :

(A) 48 and 3 (B) 48 and 2

(C) 45 and 2 : (D) 45 and 3
13. The half-life of 9°Tc is 6 h. Hence average life is :

(A) 3.0 hr (B) 4.17 hr

(C) 8.0 hr (D) 8.66 hr

14.  Which one of the following is an example of an “ortho” acid ?

(A) (HPOg), (B) H3zAsO,4
15.  Formula of the following silicate anion is :

(A) SiOf- (B) Si,0%-

(©) SigOff (D) Sig0%-

0.B.C. : 32/13/ET 8



13.

14.

15.

Fe,y(CO)pp H Wfd M TTHIY] W FESE soEel &1 & 3R M-M == %t §&

T ?
(A) 48 3T 3 | (B) 48 3WX 2

(C) 45 3R 2 ; (D) 45 3R 3

- O F AFSET F 6 He ® A TR oAGa A F B ?

(A) 3.0 g2 (B) 4.17 =2
(C) 8.0 =2 (D) 8.66 =2
Frefoafea & @ SFE UF Sl o w1 AW ¥ 2
(A) (HPOj), * ' (B) HjAsO,
(C) HyAs,0, | (D) HAsO,

d= T ™ fafaee B w1 o9 T o

(A) SiOf (B) Si,0¢

(C) Si 012 D) Si0%-

T.B.C. : 32/13/ET 9 PT0.



16.

17.

18.

19.

An example of species having quadrupole bond is :

(A) Mny(CO)g (B) Cr,0%-
(C) Hg,(CH,CO00), © D [Re,Cl[”
MnOj is coloured due to :

(A) LMCT

(B) MLCT

(C) d-d transitions

(D) both LMC'i‘ and d-d transitions

The bond order of Nj is :

(A) 2 (B) 25

(C) 3.0 (D) 3.5

The second ionization energy is alwéys higher than the first ionization

energy because :

(A) In an ion electrons are more tightly bound to the nucleus

(B) In an ion the valence electrons are tightly bound to the core electrons.
(C) After the first ionization the ion becomes more stable

(D) The second ionization destabilizes the ion

T.B.C. : 32/13/ET 10



16. =qda sy arel wifa &1 Seew ¥4 ¥ 2
(A) Mny(CO)q (B) Cr,0%
(C) Hg,(CH,C00), | D) [Re,Cly |
17.  MnO; @ fF@ R & & 2
(A) LMCT
(B) MLCT
(C) d-d HFHW
(D) LMCT 3R d-d §F99 M
18. N; 1 &4 ¥ F91 M ?
A) 2 (B) 25
(C) 3.0 (D) 3.5
19. fedfra smoatetor ol 939 oM SEo SO ¥ SSUaR Bl € i
(A) T I H oM Tifhe @ afus s afuag B ¥
(B) T& oA # TN o, $IS oMl 9 HEET afYd 8§
(C) 999 A & W] 3EA 3ifysw feem @ 9w #

D) fadta smaETn ST w sRew w2 S R

T.B.C. : 32/13/ET 11 P.T.0.



20. The bond angle in CHy is :
(A) 105°27" (B) 107°28'
(©) 109°28 o~ ) 90°

21. Among the following, identify the linear molecule :
(A) H,0 (B) NH,
(C) SF, (D) CO,

-

22.  The hybridisation for both CH4 and NHg is sp3. Why CH, is tetrahedral and

NH, is pyramidal ?

(A) NHgj has three single bonds and no lone pair

(B) NHg has three single bonds and one lone pair

(C) Nitrogen is more electronegative than carbon

(D) The point groups of NHy and CHy are different
23. Which of the following is most acidic in water ?

(A) NH,4 (B) CHy4

(C) CCly (D) HF

T.B.C. : 32/13/ET 12



20.

21.

22.

23.

CH, # =4 = #1 § ?

(A) 105°27" ' (B) 107°28'
(C) 109°28' (D) 90°
frafafaa § 9 Yem o = nsarﬁq :

(A) H,0 (B) NHg

(C) SF, (D) CO,

CH, #iR NH; <Fi % foq wax sp® ¥ | CH, wgveeiy ik NH, fovig =i

¥ 2

(A) NHg ¥ o1 %@ 9 ¥ 31 %% oben gm 74 3

(B) NH3; # 4 ©%d o9 T 3R & s@an g9 %
(C) T wEA ¥ sfys faga-momers 2

(D) NH; 3R CH, ¥ fag =gz fuy= %

frefafaa 3 ¥ 99 9o 8§ 939 ofus et 2 2

(A) NH, (B) CH,

(C) CCl, (D) HF

I.B.C.: 32/13/ET 13
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24. The point group of NH3 molecule is :
(A) Cgv (B) Cgv
(C) Cszh . R (D) Djzh
25. Which of the following is a hard acid ?
(A) Pd%* (B) Cd**
(C) K | , D) Ag*

26.  Which one of the following species is capable of functioning both as a Bronsted

acid and Bronsted base ?

(A) CO% B) F

(C) HS™ \ (D) Sé‘
27. An oxidizing agent is a/an :

(A) electron acceptor : (B) electron donor

(C) neutron acceptor (D) neutron donor

T.B.C. : 32/13/ET 14



24. NH3aﬁﬁﬁgmw% ?
(A) Cgv (B) Cgv
() ' Cgh ; A (D) Dgh
25. frefafen § & =9 & ®8R) 3 ¥ ?
(A) Pd?+ (B) cd%*
(C) K . . (D) Ag*

26. frefafaa #§ s@d snfg, siee ore 3R s ar 3F & 99 o1 59 1 a9

@At & ?
(A) Coz (B) F~
(C) HS™ D) S

27. UH NRA*FRE FHs 3971 ¥ ?
(A) ToERA OE (B) TR QT

(©) =EH TE (D) =g T

T.B.C. : 32/13/ET 15 P.T.O.



28.

29.

30.

31.

In electrochemical series, a metal low in the series can :

(A) reduce the ions of metals with higher standard potentials

(B) not reduce the ions of metals with higher standard potentials

(C) reduce and oxidise ions éf metals with higher standard potentials
(D) not reduce and oxidise ions of metals with higher standard potentials
What is the oxidation state “Mn” in MnO; ?

(A)_ 5 (B) 4

(C) 7 (D) 8

-

If AH for a reaction at 298 K :

1
CO(g) + 5 O02(8) == COy(g)

is 282.85 kJ mol™1, AE of that reaction, will be :
(A) 282.85 kJ mol™1 (B). 283.85 kJ mol™!
(C) 298.85 kJ mol™? (D) 275.85 kJ mol™!

The empirical equation, which describes the temperature dependence of the

rate constant is :

dinK E, ~ dhEK._ B,
W =gF = RT e RT?
dln K RT? dIln K RT
(C) dT Ea (D) dT Ea

T.B.C. : 32/13/ET 16



28. ¥ fago-wwmfs goft 4, wF ug, 9ot & fir ¥, 97 .
(A) SO HHF &9dl & WY U F AEHE H HUNfa9 FT 9Fa
(B) =M HF WA F WY U F I H HUAG TE W Gl

(C) S=UR #H« &Hdl & FY UM & AFE 1 IU9tgd Us AfFdFa
el 7

(D) =M AHE HHGI % WY WG F AEAE H SUHAd S RfFd T #
e

29. MnO; # ‘Mn’ ®1 3R oEcer =01 § 2
(A) 5 ’ (B) 4
C) 7 (D) 8

30. 3t uF Afufea & fauw AH, 298 K -

1

282.85 kJ mol™! & & T§ sfufsar =1 AE =01 am ?
(A) 282.85 kJ mol™! (B) 283.85 kJ mol™!
(C) 298.85 kJ mol™} (D) 275.85 kJ mol™!

31. wATiYE wHEO S S fewiw & A fasian @ o9v € 9w R .

dlnK E, dinK E,
(&) dT  RT (B) dT  RT2

dIln K RT? dln K RT
(C) dT B E (D) dT - E

a a

T.B.C. : 32/13/ET 17 P.T.O.



32.

33.

34.

15 g of glucose is added to 250 g of water at 20°C. If the vapour pressure
of water at 20°C is 17.535 mm, the relative lowering of vapour pressure of
water at 20°C would be :

(A) 0.140 mm (B) 0.410 mm
(C) 0.104 mm ‘ (D) 1.014 mm

Choose the correct statements from the following, after considering the

statement :

An increase in the rate of a reaction for a rise in temperature is due to :
(I) the increase in the number of collisions

(IT) the increase in the number of activated molecules

(III) the decrease in the activation energy

(IV) the increase in the pressure of the system

Codes :
(A) I, II (B) I, III
(C) III, IV D) II, IV

The factors that increases the rate of a chemical reaction are :
(I) increasing the temperature

(II) adding catalyst

(ITI) removing the products as they form

(IV) increasing the activation energy

Codes :
(A) I II, IV (B) 1, II, III
(C) II, III, IV (D) 1.1 IV

T.B.C. : 32/13/ET 18



32, 15 g @M H 20°C W 250 g 5@ # fyemrwm w1 A 20°C W S HT AT
2/ 17.535 mm © a1 20°C T e & 9159 g/ uETHa freed B o

(A)  0.140 mm , (B) 0.410 mm
(C) 0.104 mm (D) 1.014 mm

33. Frefafes 99 W faar = /& FoH = I
A # afs ® e sfufear w1 o€ wgd ¥ A fRe wRo ¥ ¥ 2
(I) <=9 H G § Fgadt
(Il)mmmsﬁﬁﬁmﬁa@aﬁ'
(I11) feramrmor (|fwaor) = d SH

, IV) & & @ ¥ @

TE
(A) 1, II , (B) I, II
(©) I, IV ®) II, IV

34. TWELTE BFA H W B G@N A FRE €
I) aEHE "geH W
(I) 38 faam «
(III) 39 JRI & TR | A F T ¥
(1v) frarfte s 1 sgn W

e
A) I, II, IV (B) I, II, III
(& I I, IV D) I, III, IV

T.B.C. : 32/13/ET 19 & P.T.O.



35.

36.

37.

A mixture of toluene, benzoic acid, aniline and phenol was dissolved in diethyl
ether and extracted with 5% NaHCO3 solution and acidified. What is the

identity of this compound ?
O
; SOH
(B) @u\
_ : OH

\ Me
(A) @/
NH,
Which of the following bonds would show the strongest absorption in
the IR ? L
(A) Carbon-Hydrogen (B) Oxygen-Hydrogen

(C) Nitrogen-Hydrogen (D) Sulfur-Hydrogen

The major product in the reaction of 1, 2-dimethyl-1, 4-cyclohexadiene
with m—Cl—CgH,CO4H is : g

Me Me
Me > *Me

OH

e Me
(9]
(C) (D) @
\ Me Me

OH

—

T.B.C. : 32/18/ET 20.



35. a@,ﬁﬁm,m@tﬁﬂm%@ﬁmaﬁmﬁwémﬁwm
T 3T 5% NaHCO, faeaa & wu fresdor fean mn @i svefigpa ffon w0 |

=g Afier F1 Ug=EH F= BE 7

)
Me ; '
H
(A) ‘/ (B) )
NH, | OH
() @/ : (D) @/

36. ﬁmﬁamwmﬁmmmmm?

(A) HTEA-BESISA
(C) TEaSH-gEgeH

(B) SfdSH-gEgeH
(D) HEFI-BEZISHA

37. 1, 2-SEMUEa-1, 4-GEIFAREEET % WY m—Cl—CgHCOgH #i sifufsran # wea

IO = OB 7

Me
(A) G
Me
OH
=g Me
(C) |
' \ Me
OH

T.B.C. : 32/13/ET

21
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(B) G
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(D)
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38.

39.

40.

Reaction of 2-pentene with NBS yields :

I|3r
(A) CH;—CH= CH—CH—CH,4

(B) CH3—(I3H—(I3H—CH2—CH3
Br Br

(¢) Br—CH,—CH = CH—CH,—CHg

Br

-

Reimer-Tiemann*reaction involves :

(A) Carbanion intermediate (B)
(‘C) Carbene intermediate (D)
HO

IUPAC name of
\
Br

(A) 4-Bromo-3-methyl-4-pentene-2-ol
(B) 2-Bromo-3-methyl-2-pentene-4-ol
(C) ' 3-Bromo-4-methyl-4-pentene-2-ol

(D) 4-Bromo-3-methyl-4-pentene-1-ol

T.B.C. : 32/13/ET 22

Carbocation intermediate

Nitrene intermediate



38. 2.0 &1 NBS & 49 fufesan @ == yra s 2

I|3r
(A) CH;—CH =CH—CH—CH;

(B) CH3—(|JH—(I3H—CH2—CH3
Br Br
(C) Br—CH,—CH = CH—CH,—CHj4

(D) CH,—CH = (|:—CH2—CH3
Br
. 39. Om-digm safufeman § == wnfaw & 2

(A) FEMAIA T (B) THEERIH HERY

(C) ehTETE ey : (D) +E2A HEAEY
HO
40. & IUPAC 99 &1 & ?
Br

(A) 4-9m-3-fura-4-3=2H-2-311
(é) 2-HH1-3-THeEe-2-F=<-4-31fe
(C) 3-3im-4-THaEa-4-T=H-2-31E
(b) 4-5H1-3-FHaEd-4-9217-1-3Td

T.B.C. : 32/13/ET ' 23 P.T.O.



41.

42.

43.

Which is the only one of these reagents which will react with benzene under

the specified conditions ?

(A) Hz0%, Heat (B) KMnO,/H,0, 25°C

(C) NaOH/Heat (D) Cly, FeCly, Heat

Which of the following'alc':ohols undergoes reaction with HBr by Sn1

" mechanism ?

(A) Propane-1-ol : (B) Propane-2-ol

(C) 2-Methyl propane-2-ol (D) 2-Methyl propane-1-ol
What is the symmetry of CHyCly ?

(A) Cgay ‘ (B) Cay

(C) C4 (D) No symmetry

Which of the following compounds will have largest A, .« ?

O O

(A) (B)

(C) (D)

T.B.C. : 32/13/ET 24



41.

42.

43.

44.

ety § § SO S99 U Afuyets favm fofe § S5@ & @y fufswm
Han ?

(A) HZO%, Fe (B) KMnO,/H,0, 25°C

(C) NaOH/F® (D) Cly, FeCly, S

frfefas § @ FE TEd HBr § W9 Syl W ZW SfutEW w0 2
(A) HA-1-ATA (B) WrH-2-3d

(C) 2-Fruser WigH-2-311& (D) 2-fruma Wi9a-1-3df

CH,Cl, ! ®afafa #1 & ?

(A) Cay . (B) Cgy

(C) Cy | (D) wufafa =&
frofafes § @ fea dfe & wo oS Ay, o1 2

0 | 0

(A) (B)

(8)) (D)

T.B.C. : 32/13/ET 25 P.T.O.



45. Which of the following is not a disaccharide ?
(A) Sucrose (B) Lactose
(C) Maltose (D) Mannose

46. How many signals would you expect for 1, 2-dichloro-propane in the 1H NMR

spectrum ?
(A) 3 ' B) 4
(C) 2 (D) 5

47. Partial reduction of aromatic ring to non-conjugated-1, 4-cyclohexadienes in

the presence of Na/Liq NH3/EtOH is known as :
(A) Clemmensen reduction

(B) Wolff-Kishner reduction

(C) Birch reduction

(D) Meerwein-Ponndorf reduction

T.B.C. : 32/13/ET 26



5. frofafes § ¥ 39 F SRdH0Es @ ¢ ?
(A) FHE (B) W
(C) ™S | (D) =
6 1H NMR SviE® # 1, 2-eReai-im & fou feay fome 1 wemn @9 2
(A) 3 | (B) 4
©) 2 D) 5

17. Na/Liq NHy/EtOH % Sufeafa & gnfea ae@ &1 swafee-1, 4-TERACFTSIEH

¥ Hifyrs g=Ed F Heenl g 2
(A) FAHET HTHIA

(B) dfew-fweat sa=ad

(¢) fad sra=EA

(D) TRER-UES FAI=9A

T.B.C. : 32/13/ET 27 P.T.O.



48. The most stable form of cyclohexane-1, 2-diol is :
(A) Both the OH groups are in axial position
(B) Both the OH groups are.in equatorial position
(C) One OH in axial and other in equatorial position
(D) It exists in equilibrium of (A) and (B)

49. Which of the following will not undergo electrophilic aromatic substitution

reaction ?
(A) Benzene : (B) Anthracene
(C) Pyridine (D) Quinoline
Br
50. The correct nomenclature of /k/ 18 3

Q
as

(A) (28, 3R)-3-bromo-2-butanol
(B) (3S, 2R)-3-bromo-2-butanol
(C) (2R, 3R)-3-bromo-2-butanol
(D) (2S, 3S)-3-bromo-2-butanol
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48. UEEAREA-1, 2-@3@6%@'&?*1%.@@@@1% ?
(A) BF OH uqg =efig feufa § T
(B) @i OH uqe fmefg feufq # |
() EOHa&ﬁaﬁaﬂtwﬁt&ﬁaﬁuﬁiﬁ%
(D) =& (A) 3R (B) I wrameeer # @

49, ﬁwﬁﬂf@aﬁ@aﬁhﬁqaﬁwgnﬁwmmaﬁmﬂaﬁm?

(A) oA (B) @A
(C) UEdSH (D) =R
Br
50. /k—:/ FT WE AHEH = B ?
OH

(A) (25, 3R)-3-3T1-2- =T
(B) (38, 2R)-3-3iH-2- =T
(C) (2R, 3R)-3-sid1-2-=gAT

(D) (28, 3S)-3-3iH1-2-=g A
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