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CHEMICAL SCIENCE

Paper III

Time Allowed : 2% Hours) [Maximum Marks : 150

Note :— This question paper contains seventy five (75) multiple choice questions.

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

1. FeCly - 6Hy0 is actually : f
(A) [Fe(Hy0)5IClg (B) [Fe(H,0):ClICl, - HoO
(C) [Fe(H,0),Cl,|Cl- 2H,0 (D) [Fe(Hy0),Cly] - 3H,0

2. In dilute alkaline solution MnO; changes to :
(A) MnOf" (B) MnO,
{C) Mn,04 (D) MnO

3. A jeweller is selling 22-carat gold articles with 95% purity, it is

approximately :
(A) exact (B) 3.5% higher
(C) 3.5% lower (D) 5% lower

TB.C.: 24/15/ET—III 2



oA famm

uyA-ux 111
B @ 2% =92 (o : 150
Hrz 39 TE-9 H TERNT (75) TEECTE WY ¥ verm we & o1 (2) I ¥ wedt
e @ E?I'{ giford |
1.  FeCly 6H,0 ama § &1 ¥ ?
(A) [Fe(Hy0)glCly (B) [Fe(H,0):ClICl, - HyO
(C)  [Fe(Hy0),Cly)Cl- 2H,0 (D) [Fe(Hy0)4Clyl - 3H0
2. MnO; ¥ 7 wid freeA fFed el @@ g 2
(A) MnO3% (B) MnO,
(C) MngOq (D) MnO
3. UF wW@UER 22-HE WOl # WA B 95% YGW d WY 9 ¥, AT O

faam & 2
(A) W= (B) 3.5% &Fa &HH
(C) 8.5% eFd FH ' (D) 5% IFFA FH

T.B.C. : 24/15/ET—III 3 P.T.O.



4. Whigh is not true statement ?
(A) Tons of d-block elements are coloured due to d-d transition.
(B) Ions of f-block elements are coloured due to f-f transition.
(©) [Sc(H,0)1%*, Ti(H,0)g] are coloured complesxes.
(D) Cu" is colourless ion.

5. Increasing basic properties of TiO,, ZrO, and HfO; are in order :

(A) Ti02 < Z!'O2 < Hf02 (B) Hﬂ)z < Zl'Oz < TiOz
(C) HfO, < TiOy < Zr0y (D) ZrO, < TiO, < HfO,
6. Which one of the following elements shows maximum number of different

oxidation states in the compounds ?

.(A) Eu (B) La
(C) Gd : (D) Am
7. VO, is an amphoteric oxide and in acidic medmm it forms :
(A) vo* (B) VOj
(cy v D Vo3t

TB.C.: 24/15/ET—I11 4



4. Trafafas 4 § 9 97 99 7@ & 2
(A) d-EvE F TE & AFA d-d TFI F FRA T F
(B) f@vz F Wl % AEA ff FHI0 F FWG 0T B0 1
(©)  [Se(Hy0)g13*, [Ti(H,0)) T fasm &1
(D) Cu* TEE FET T
5. M0y, Zr0, 3t HO, ¥1 757 gu #ra o fFm w9 § ¥ 2
(A) TiO, < ZrO, < HIO, (B) HIO, < Zr0, < TiO,
(C) HfOy < TiOy < Zr0, (D) ZrO,y < TiO, < HfO,

6. fa=fafas 8§ 4 39w a=, @ § fafv=s siediem saenst st sifusag 9

F goiar & 7
(A} Eu (B) La
(C) Gd (D) Am

7. VO, UF TERRF FEEs § R eveig memm d gg N W ¥ 2
(A) VO (B) VO3

(€) v _ (D) Vo3

TB.C.: 24/15/ET—III 5 P.T.O.



8. K;3[Fe(CN)gl is used as an external indicator in the dichromate estimation

of Fe?*. The following change is observed -

(A) Colourless to blue (B) Blue to red

(C) Colourless to red (D) Blue to colourless
9. Which of the following is not an Actinoid ?

(A} Am (B) Cm

(C) Fm (D) Tm

10. The magnetic moment W, of transition metals is related to the number of
unpaired electrons, n as, :

(A) u= nin + 22 (B) p=n%n + 2

n

(C) u = (n+2) (D) B = \}n(n + 2)

11. . Ti®* is purple while Ti** is colourless because :

(A) There is no crystal field effect in Ti%*
(B) Ti%** has 3d? configuration
(C) Ti** has 3d? configuration

(D) Ti*" is a very small cation when compared to Ti2* and hence does not

absorb any radiation

T.B.C.: 2415/ET—III 6



8.  KylFelCN)g ¥ % 9rea Hhad & 0 F Fe?* & =mpmiie Fawert # Iw@M
T s ¥ Frefafen d | @ ofteds wdafee 2@ s@m ?

(A) TR R ien (B) &t § @t

(C) TR A o« (D) i ¥ TR
9, freifafas § ¥ 9@ TEAGs 7@ § 2

(A) Am ® Cm

(C) Fm | (D) Tm

10. wHifa (W) wmel w1 PEEE WAy, e oEeE o @ e # S

gEfeg 8 7

(A) n=nln + 2)° (B) n=n%n+2)
n

C) L=+ D) u= ,/n(n+2)

11, Ti%* @t ¥ w&e Tt TR ¥ E=6ifE
(A) Ti* # #E feea &9 wWE T R
B) T2+ # 342 fraw %
(©) Tit* % 342 fam %

(D) Tit* vw agd 3@ w9 ¥ 9@ I9E go T2t @ #1 9 R gfee 9%
w1 fafd smvifva =& @

T.B.C.: 24/15/ET—III 7 P.T.O.



12.

13.

14.

15.

16.

The change 3!P — 29Si requires the emission of :

(A) «-particle (B) P-particle

(C) neutron (D) positron

The IUPAC name unnilquadium is for the element with atomic number :
(A) 102 (B) 103

(C) 104 (D) 105

Which reaction is not feasible ?

(A) 2KI + Bry — 2KBr + I, (B) 2KBr + I, — 2ZKI + Bry

(C) 2KBr + Cl, — 2KCl + Bry, (D) 2H,0 + 2F, — 4HF + O,

In which case, the order of acidic strength is not correct ?

(A) HI > HBr > HCI (B) HIO4 > HBrO, > HCIO,

(C) HCIO4 > HCIOg > HCIO, (D) HF > H,0 > NHj4

Which of the following light is effective in the formation of chlorophyll ?
(A) Sodium lamp {B) Neon lamp

(C) Mercury lamp (D) Argon lamp

T.B.C. : 24/15/ET—I1I 8



12. P — g ity M FFd s B sEvEEa w6d ¥ 2
(A) o~ (B) B-%W
© = (D) disitg
13. IUPAC =M @iffeeiisan o= &t 9o den #1 & ?
(A) 102 ° (B) 103
(C) 104 ' (D) 105
14, = sfufen 3fes o8 2
(A) 2KI + Bry — 2KBr + I, (B) 2KBr + I, — 2KI + Bry
(C) 2KBr + Cl, — 2KCl + Bry (D) 2H0 + 2Fy — 4HF + O,
15, Frefffas & @ fea-few zw # ancim wfm &1 o9y o8 @ § 2
(A) HI > HBr > HCI (B) HIO, > HBrO, > HCIO,
(C) HCIO, > HCIOg > HCIO, (D) HF > H,0 > NHy
16, frefafes § | s yem wieim & o § gaE @ ¥ 2
(A) Wifzam & @) et &

(C) |&D &9 (D) @A &g
TB.C.: 2415/ET—II1 9 P.T.O.



17.  Actinoids :
(A) are all synthetic elements
(B) include element 104
(C) have only short lived isotopes
(D) have variable valency

18.  The “Spin only” magnetic moment (in the units of Bohr magneton pp) of Ni®*

in aqueous solution would be (At. No. Ni = 28) :
(A) 0O (B) 1.73
(C) 284 (D) 4.90

19. Theé increasing order of the crystal field splitting power of some common

ligands is :

(A) H,0 < OH < CI" < F- < CN™
(B) HyO < CI" < OH™ < CN™ < F~
(C) CN < HO < OH < F < CI”

D) CI" < F~ < OH < Hy0 < CN~

T.B.C. : 24/15/ET—III 10



17. UERTES
(A) it Hveifua a= §
(B) o= 104 I wifGel #30 &
(C) T Haw o9 SiEd g TR
(D) T afeeR T ¥

18, Ni2t #1 Sae e wEe 9 (A fORE pg #odm #), e e J e

3 (T Hen Ni = 28) ?
(A) 0 (B) 173
(C) 2.84 | D) 4.90
19. @Wﬁm@aﬁmmfaﬂmmﬁammwmm%?
(A) Hy0 < OH™ < CI" < F~ < CN™
(B) H§0<Cl'<OH‘<CN‘<F’
(C) CN" < H,0 <OH < F < CI"

(D) CI" < F < OH™ < Hy,0 < CN™

T.B.C.: 2415/ET—III 11 P.T.O.



20.

21,

22.

Which of the following is an organometallic compound ?

(A) Lithium methoxide (B) Lithium acetate

(C) Lithium dimethylamide (1) Methyllithium
Ziegler-Natta catalyst (trialkylaluminium + TiCly) is used for :
(A) Synthesis of methanol

(B) Polymerisation of olefins

(C) Cracking of hydrocarbons

(D) Hydrogenation of olefins

Mg is an important component of “_’hiCh biomolecule occurring extensively
in living world ?

(A) Haemoglobin (B) Chlorophyll

(C) Florigen (D) ATP

T.B.C.: 24/15/ET—III 12



90, froifafma § A # anitiiefas Saufes @ife & 2
(A) wifaam AufFss (B) t«ﬁfmtméz
(C) wifaam eEHaEEEEe (D) faurgs =ifem
91, faren-Te TonE (giveEmenEftEE + TiCly) s faw swim @@ ¥ 7
(A) BEA ® wyemm F ey
(B) m&mam
(C) wTESEE-F et & fay
(D) Afafe & wegerEm & fog

22. Gﬁﬁamﬁagammﬁnﬁaﬁ.a@fmﬁa-mﬁwwm

Mg % ?
(A) dmreifas (B) aehifers
(C) e (D) U

T.B.C. : 24/15/ET—III 13 : P.T.O.



23. The reason for the stability of Gd®* ion is :
(A) 4f subshell — half filled
(B) 4f subshell — completely filled
(C) Possesses the general electronic configuration of noble gases
(D) 4f subshell empty

24. Noble gases exisf. only in monoatomic state. This is due to :
(A) Non-availability of unpair-ed electrons
(B) Their high ionization enthalpy
(C) Their very large sizes
(D) Their almost zero electron gain enthalpy

25. Which of the following halogens has the highest bond energy ?
(A) F, (B) Cl,

" TB.C.: 24/15/ET—III 14



23.

24,

Gd3* s w1 fera w1 qE Fm F 8 ?

(A) 4f YR — I W gEW

(B) 4f ST¥@ — YU W &3

(©) afFn (see) f oS wr wete T e §

(D) 4f3¢ﬁaftaa

= (sfEa) T Fem uw wonves smen # wd € 9w = dW w2
(A) Fled ToEEAl w1 Iu@ed TE

(B) &1 F=4 FEAH qU HET

(C) A @ga &3l =M

(D) mwvﬁsﬂﬁhmwm.
frfefea d & forg deiem #1 Soaod o9 9 € 2
(&) Fy | | B) Cly

T.B.C.: 24/15/ET-111 15 P.T.O.



26. The correct product in the following reaction is :

@ OPNB

. X =NMe, A _X=H
B TH,0/140°C H,0/140°C =~ A

NO i, <
Q‘ OH HO @ & a Q OH
/ X
(A) A= B = +
B ESA [
| 2] OH Hox_{© .
(B) A= ﬂA B= "
Q .ou HO ' HO @ "
(C) A= ﬂA '+ ﬂ‘. B = "
HO HO 0 o >N OH



26. faoifafas sfufes =1 @ 39 =1 & 2

Q‘ OH HO 0 A Q OH

(A) A = B A + A

" 1
ope ™

@ OH HO o HO @ E
(C) A= ‘ + ‘ B = ‘
o Ly [
N DN
HO 0 HO 0 h @ OH

A
(D)A= B== + ﬂ‘.

T.B.C. : 24/15/ET—II 17 P.T.O.



27.  Major products in the following reaction is :

0)
~ Me,SiO0SiMe, Z " m-CPBA
B ¢ BF,, CH,CI, é/\) CH—-—--;zclz A

0
(A) A = i) B =
S
O 0
0
(B) A = B = o
>l N
0
(C) A=B=
ZFTg
0
) A=B=é/\(i\

28.  An organic compound having odd number of nitrogen and sulfur, which of
the following statements is correct ?
(A) Odd molecular weight, M + 2 peak intensity is 33%
(B) Odd molecular weight, M + 2 peak intensity is 50%
(C) Odd molecular weight, M + 2 peak intensity is 4.6%
(D) Even molecular weight, M + 2 peak intensity is 4.6%

T.B.C.: 24/15/ET—II1 18



217. ﬁqﬁmmﬁg@mmga

MeQSIOOSLMea m .CPBA

B “TBF,, CH,CL, CH,Ol, ~ A

A A= B =
/\
0 0
0

B A - B =

(B) o
_ N

(C) A=B =

98, uF Frafiw A, Fawd weem ot wew F fauw wen &, frafafas 8 3 @9
Fyq 30 forg 9w 7 ?
(A) fawm s 9@, M + 2 vid iwar 33% 2
B) faum 3 umw, M + 2 ¥id deE 50%
(C) faum am) 91, M + 2 ¥ wiam 4.6% &
(D) |9 37 97, M + 2 vid dfaa 4.6% ¥

TB.C. : 2/15/ET-II 19 P.T.O.



29.  Correet product in the following reaction is :
CO,Me

COzMB

OH
CO,Me OH
(A) +

Major Minor
OH

CO,Me
OH CO,Me
(B) +

Major Minor

OH
CO,Me
(C)

COzME

(D)

T.B.C. : 24/15/ET—I11 20



09, fr=fafmas sfufes o wf o= @1 & 2

CO2M8
H*
— =
OH CO,Me
CO,Me OH
(A) +
Major Minor
CO,Me OH
OH CO,Me
(B) +
Major Minor
OH
COzMe
(C)
CO,Me
OH
(D)

T.B.C. : 24/15/ET—III 21



30. Major product in the following reaction is :

H,S0,
H
COOH
“ ﬂ@
" @

T.R.C. : 24/15/ET—III



30. Trefafee sfafeEa 8 9&9 3OR 0 8 ?

H,S0

COOH

(A)

(D) (: f?;

TB.C. : 24/15/ET—III P.T.O.




31.  Major product in the bromination of T and II will be :

(I) (1I1)
Br

Br

-
-
-
—
-
-
-
~
-~
-~
-
-~
iz

Br
(A) A = B =
" Br
H
H
= Br
(B) A - =
"ty Br
©) A=
H
= _aBr
D) A=
“ty Br
H

*T.B.C. : 24/15/ET—III 24



31. I 3R I % #HHAe ¥ qEg 3 8

Br Br
& LLLLY iy H
(A) A = B —
i By
H
Br Br
HW \ H H
= Br
(B) A= B =
i gr
H
Br Br
H\m\\ iy
(C) A= B =
—— H
Br Br = _aBr
D A= O O B =

iy By

T.B.C. : 24/15/ET—III 25 P.T.O,



32. Major product in the following reaction will be :

Na/NH,(liq.)
R—C = C—R
>*B
. H,/Lindlar cat.
H R
(A) A=B = |
H R
H R
(B A=B = |
R H
H R H R
© A= I B = I
R H H R
H R H R
D) A = | B = |
H R R H

TB.C. : 24/165/ET—III 26



32. fFrofefea sfufea 4 29 2% #=n 8w 2

Na/NH(F17)
>A
R—C = C—R
: >B
H, /fosei 38
H R
(A) A=B = l
H R
H R
B) A=B = |
R H
H R H R
C) A = | B = |
R H H R
H R H R
D) A = l B = I
H R R H

T.B.C. : 24/15/ET—III 27 P.T.O.



33. The correct statement about the following reaction is :

@ (,hlonnatmn_’ A+ B
Cl Cl
(A) A= B =
Cl Cl
Magor Mmor
Cl Cl
(B) A= B =
Cl Cl
Mmor Ma,)or
Minor
MaJpr
NO, NO,
Cl:
(D) A= B =
Cl Cl
Major
Minor

T.B.C. : 24/15/ET—III 28



33. Frofefen g & @) 4 @@ s Fa ¢ 7

NO,
FAAHTOT
@\ & + 3
cl
N02 N02

Cl

Cl

‘é@
=4

NO, NO,
cl

Cl

Q
b=

Cl
(C) A = ' B -
Cl Cl
Hq
Cl
HEA
NO, NO,
Cl
(D) A = B =
Cl Cl
e
Cl
Hq

T.B.C. : 24/15/ET—II1 29

P.T.O.



34. Major product in the following reaction is :

Aczo + gzs_ol
H,O*
O
R

(A)
HO

(B)

HO

(©)
HO

(D)
HO

T.B.C. : 24/15/ET—III 30



34, Trofafes sfufem 4 9= 3ag #=01 ¥ 2

TB.C.:

(A)

(B)

(C)

(D)

Aczo + H (@)
H. O*

e

HO

oo
Y

§os)

24/15/ET—I11

P.T.O.



35. Major product in the following reaction is :

H
O
(v_‘/ H,0,—AcOH ;
)
H
H

Hoﬂ__/o
(B)

O
() O%O
H
H
9]
g
(D)
H

T.B.C. : 24/15/ET—III 32




H
‘ Q)
\ / H.‘&—ACOH‘}
I
H
A
ay © l
H
H
s
(B)

O
(©) O%—_O
H
H v
0
%o
(D)
H

T.B.C. : 24/15/ET—III 33 P.T.O.




36. Major product in the following photochemical reaction is :

hv
>

\

(A) ' [
O

®) ’

(C)

OH

()

TN

T.B.C. : 24/15/ET—II1 34



36. Trafefes wem-wmaf afufersn § qer som w0 % 2

O
/
hv
—
\ O
/O
&) l
0
0
4
(B) ' [
’ 0
‘ O
(C)
0O
OH
V4
(D) [
O

T.B.C. : 24/165/ET—I11 35 P.T.O.



37.  Identify compounds A and B in the following reaction :

OMe
Me 0
= ' ZnCl, CF,COOH
+ ———y A -+ B
N 25°C
TmSO H CsHy,
Me
OMe
Me Me
0 el
(A) A= B =
TmS0 CzH,, 0 CsHyy
Me Me
OMe OMe
Me Me
0 N0
(B) A - B ——
S0 CgHy, O CsHy,
Me Me
Me
OMe OMe
0 > W0
(C) A= B =
TmSO GHys 0 CGHII
Me Me
OMe
Me Me
0O == 0
(D) A = B =
TmSO Me O Me

C;H,, CsHyy
TB.C.: 24/15/ET—111 36



37. Tm=afafaa sifufeaa § 9 A 3t B =1 wsanfan .

OMe
ZnCl CF3C()OH
— A 3 -
25°C
CsH,y,
OMe
Me Me
O = 0
(A) A= B =
Trig0 CsHy, O CsHyy
Me Me
OMe OMe

=
e
{oﬁ_
ws)
I

Me
= N0
C;Hy, 0 CgHyy
Me

(B) A=
TmSO
Me
Me
OMe
0 ==
(C) A = B =
TmSO (\rH” SHll
Me
OMe

()
TmSO

>

I

=

L
{03_

Me
—~ 0
B =
Me

C,H,, CsHy,
T.B.C. : 2415/ET—III 37 P.T.O.



38. Major product in the following reaction is :
Me

COaLiO

H

(A) Me

llllll§ (o}

1] [}s=



38. Treiefaa sfufea 4 wer soog 71 & 7

(A)

(B)

(C)

(D)

Me

H

Me

Me

S=<
SMe

M
H = ,COMe

Me

=

Me

f

TB.C.: 24/15/ET—IIIL 39

COMe

P.T.O.



39.  Major product in the following reaction is :

0
O—g—Me CH,COOH

CH,COOH CH,COOK
. < eI
H,0/A » A A
7OTs
0
0
| I
| O0—C—Me O—C—Me
(A) A = B =
i “on
0
: ﬁ 0
0—C—M I
e O0—C—Me
O—ﬁ—Me OH
0
I I
O—C—Me O—C—Me
&, i P (I
/////
/O-—ﬁ—Me OH
o
i I
O—C—Me 0—C—Me
(D) A = B =
YUMo “ron
I '
0

T.B.C. : 24/15/ET—I11 40



39.

ffafan afufes 4 g&9 s =0 & 2

I
O—C—Me (CH,COOH
~ CH,COOH CH,COOK
H,0/A } /”//OT A
s
I I
0—C—Me 0—C—Me
(A) A= B =
_ »
(8] Me OH
li
0
I I
—Me O—C—Me
O—ﬁ—Me OH
0
I
O0—C—Me O—(I.'!'—Me
(C) A= B = O:
Wy :
//O—PT—Me OH
O
O 0
| [

(D)

>
I
S Z
;
=
®
=
I
$ 2
: ;
o>
=
®

T.B.C. : 24/15/ET—II1 41

P.T.O.



40. Major product in the following reaction is :

0O
CO;Me
I Rh, (OAc) i
N, CH,Cl,
O
CO,;Me
(A)
O
CO,Me
(B)
O
\\\\\\Cone
(C)
O
CO,Me

(D)

<

T.B.C. : 24/15/ET—I11 42



40. Frefatea sfufes 3 qe3 SO% #0187

0
COy,Me
| Rh, (OAC) 1,
CH.CI
N, 22
0
COgMe
(A)
0
CO;Me
(B)
O
\\\\\\COZMG
(C) :
0
COQMe
(D)

TB.C. : 24N65/ET-III 43

P.T.O.



41. Major product in the following reaction is :

S
(i)
(]
(iz) n-Buli, -78°C to 20°C4
(7&i) Hydrolysis

Br

CHO
(A)

Br

CHO
(B)
CH,




41, Frefefes afufen § 927 3O =0 § 2

(i) n-BuLi, -78°C to 20°04’
(i) 9191 9=

Br
CHO
(A)

T.B.C.: 2415ET—III

45

P.T.O.



42. Main product in the following reaction is :

O

(i) MeQ

(it) CHy = CH—C-—M»
CN MeOH ||

(A)

%
YVCL

TB.C.: 24/15/ET——III



42. Trefafos sfvfen § g o ¥ ¥ 2

(8]
(i) MeO "
(ii) CH, = CH—C—Me
(A) ;
(B) @i\/u\
(C) /u\/\@\
v Y\/ij\

T.B.C.: 24/15/3'1‘—-111

P.T.O.



43.  Major product in the following reaction is :

0
(i) Me—N—NH,
(1£) n-Bul.i
(i) C.H30HQBr
0
(A) @C‘
Me
>
N-—
N\Me
(B) l:‘tl/
0
\/
(D)

T.B.C. : 24/15/ET—III 48



43, Frefaran sfufeEn § qe S ¥R 7

(i1 Moe—N-—NH,
(i) n-Buli

(iif) CH,CHyBr

0
0

(A)

/MG

N—

N Me

(B)
O _~
(D)

T.B.C. : 24/15/ET—II1 49

P.T.O.



44.  Major product in the nitration of compound 1 will be :

NO,
(1)
NO,

NO,

(A) (B)
NO, NO,

‘ NO, NO, NO,

. /“ e “
O,N . |

45.  Relative ease of reduction of functional groups by catalytic hydrogenation
is : .
(A) RCOCI > RC = CR > RCHO > RCOR
(B) RCHO > RCOR > RCOCI > RC.= CR
(C) RCOCI > RCHO > RCOR > RC = CR

(D) RCOR > RCHO > RC = CR > RCOQI
T.B.C. : 24/15/ET—III 50



44, Afr 1 & TESE H ged 3R e ?

NO,

NO,
NO,
(A) @ (B)
NO, NO,
NO, NO,  NO,
& v
0,N .

45, IARE wTESHIHI gR i WYE @ A9Edd F AiAs g ¥ o

{D

(A) RCOCI > RC = CR > RCHO > RCOR

(B) RCHO > RCOR > RCOCI > RC = CR

(C) RCOCI > RCHO > RCOR > RC = CR

(D) RCOR > RCHO > RC = CR > RCOCI

T.B.C. : 24"15/ET—III 51 P.T.O.



46. Compounds (I) and (II) under identical reaction conditions yields compounds

A and B. Correct statement about A and B is :

OH OH
H30 Me Me 4
B (_—-_-_ .ﬁ()_) A
HO Me
Me OH
(D (1)
Me
Me Me
Me
O

(B) A

il

Me
Me Me
Me
B =
_ O
O
_ Me
Me Me
B =
Me
0O
— Qﬂ/ %

T.B.C. : 24/15/ET—III

(C) A



46. |UMA sfufEa Twmel # srada A (D o (1) HfE A AR B #1 SRA
¥l AMB® g A wft H97 HAE T 7

OH OH
H:O Me Me H*O
P i =3 5 A
HO Me
Me OH
(1)

(I1)

Me
Me Me
Me
(A) A= B =
O
O
Me
Me Me
Me
O
O
Me
: Me Me
Me
O
O
H

) A

]
°;< @
o
=
®
w
.Il
=
3 ()
gﬁ*
[+

T.B.C. : 24/15/ET—111 53 P.T.O.



47.

48.

Major product in the following reaction is :

ph/\l(\(_n .._M_)

0

OMe

0O
Me
OMe (D) ph/gy/\ome
§)

A compound shows M* peak at m/2 140 (100%), M + 2 peak at m/2 142 (131%)

0
(A) Ph/\)J\OH (B)
/\)Ol\

(C) Ph

and M + 4 beak at m/2 144 (30%). It shows two doublets of one proton each
at 6.5 and 6.78 ppm. Double irradiation of a peak 6.50 ppm lead to increase

the intensity of peak at 6.78 ppm. Structure of the compound will be :
Cl H Br Cl
(A) >_—_< (B) >==<
H Br H H
Br H Br Br
(©) >=< (D) >-=<
Cl H H H

T.B.C. : 24/15/ET—I11 54



47. Trefafma sfufen ¥ 923 3O #01 § 2

Ph'/\"/\Cl _M__,

() Ph/\)KOMe

O

(A) Ph/\/LKOH

)

(B) Ph/\n/\OMe

O
Me

(D) Ph)\gAOMe

48. U dfre M fmET m/2 140 (100%) T w9, M + 2 frEt /2 142 (131%)

w3 M + 4 TomET m/2 144 (30%) W &w9al &) 7% W & 4 BE A uEE

# 6.5 3N 6.78 ppm T v ¥ FrET 6.50 ppm & AR W 6.78 ppm W

e w1 A AW A S 3 reftag e ® g e k2

Cl
(A) >_—J\
H

H

Br

Br H
(©) >—_—<
Cl H

T.B.C. : 2415/ET—III

Br Cl
(B) >—"=<
H H
Br Br
(D) >=<
H H

55 P.T.O.



49.  An unknown natural product shows the following spectral data :
IR : 1662 cm™!
MS(m/2) : 126 M*(100%), 128(M + 2, 4.6%)
lHNMR(CDCI:;) © 2.5(s, 3H), 7.2(dd, 1H), 7.6(dd, 1H), 7.7(dd, 1H)
YCNMR(CDCly) : 27(+), 128(+), 133(+), 135(+), 145(cquart), 190(cquart)

Possible structure of the compound is :

(A) l I (B)
M Me
S

OMe

(C) l l
OMe
0 (9]
0

50.  Quinoline on bromination in presence of FeBrg yields : -
(A} Mixture of 5-bromo and 8-bromo-quinoline
(B) Mixture of 5-bromo and 7-bromo-quinoline

(C) 8-Bromo-quinoline

(D) 5-Bromo-quinoline

T.B.C. : 2415/ET—11 56



49, @mmﬁmﬁnﬁmmm&mt:
IR : 1662 cm™
MS(m/2) : 126 M*(100%), 128(M + 2, 4.6%)
THNMR(CDClg) : 2.5(s, 3H), 7.2(dd, 1H), 7.6(dd, 1H), 7.7(dd, 1H)
13CNMR(CDClg) : 27(+), 128(+), 133(+), 135(+), 145(cquart), 190(cquart)

= AfrE F1 dsfEa degm @ R ?

wll I . o 1 .
o) S
S 0
. O
OM
(©) “ ” oMo (D) “ \I e
O
0

50. FeBraaﬁrzwﬁuﬁﬁﬁaﬁﬁmma’rﬁmwam% ?
(A) 5 @i 8-am- T @ e
(B) 5-am s 7-sm-fd w1 e
(C) 8-ze-frre
(D) 5T

T.B.C.: 24/15ET—I 57 P.T.O.



51.

52.

53.

54.

A wavelength 10 nm is travelling at a speed of 10° m/s. The frequency of

the wave is :
(A) 8 x 10'% Hz (B) 10 Hz
(C) 3 Hz (D) 3 x 104 Hz

Which of the following molecules has lowest vibrational stretching

frequency ?
(A) *H35C] ‘ (B) 2H%5C)
() *H3%q1 D *HYCl

Which of the following molecules is microwave active ?
(A) H, (B) Oy
(C) HCI (D) CO,

The coefficient of performance of a perfect refrigerator working reversibly

between temperature T, and T, is given by :

o | T -7
A) A B) =S
o [
T T
C = - (D)

T.B.C. : 24/15/ET—III 58



AL

52.

H4.

10 nm #1 TF wASE 10 m/s ® An @ wfawra ¥ T W OWEEE

i
(A) 3 x 1016 Hz (B) 10 Hz
(C) 3 Hz M 3 x 10 Hz

et 3§ @ fam o F TEaR wetes Sfen wEad €7
(A) 4H3CI B) 2H%CI

(©) *H%Cl @) *HYC

fre § } Fr S0 WEEEE wEE € 7

(A) H, (B) 0y

(©) HCI (D) CO

@@mwﬁmwvhﬁsmnamn%mmmﬁ

Wmm%,ﬁﬂzmﬁmm%:

TII 133 Tc TC — Th
@ ® 5
Y i ¥
(1 - S
L Ty:= Tc i Th = Tc

T.B.C.: 24/15/ET—III 59

P.T.O.



H5.

56.

57.

b8.

The criteria for spontaneous change in terms of state functions is :

(A} dl.ls. v=0 (B) dAp ¢ =0

(C) dSy v 20 M dGyp y =0

Which statement is wrong ?

(A) Reversible process are ideal which can be carried out theoretically

(B) Irreversible process are real, all spontaneous process occur in nature are

irreversible process

(C) Reversible process and irreversible process can be completed in finite
time

(D) Criteria for reversible and irreversible is @W cyclic = (0, irreversibility

§>W eyelic # 0

The zero point energy of the harmonic oscillator is :

(A 1o (B) zero
! : 2
(C) 3 ha (D) 3 huw

The energy levels of the cyclobutadiene are « + 28, «, «, « — 2p. The

delocalization energy in this molecule is :
(A) 0 (B) —4p

(C) -8B D) 4o

T.B.C.: 24/15/ET—III 60



55. G HEm & WeY H wWa: wiEdd @ few § .
(A) dUg y 2 0 (B) dAp y = 0
(C) dSy v 20 (D) dGp v < 0
56. = # @ Fhr 97 Tewm ¥ 2
(A) FEroia wed eyl @ ¥ 5% foifawd: @ S s 2

(B) Zwhwviy W =iwfas €9 ¥, Wi w@a: wierm wyafs § smmemig wfe
Bt ¥

(C) IwhRvita ¥&H a9l Sgeeaoa wHy fAfves w93 4 gl &2 o wwa £
(D) ITHAUT qen awzwﬁvmﬁww@w SH19 = 0, ALHANE
@W?ﬁn#OM‘&l

57. W@ #AEdl wew 91 v fag v (sf) @6t ® .

(A po (B) I
1 2
hn —h

(C) 5o (D) 3 ®

58. WEECNSYLEEA ® Hall @ o + 26, «, o, o — 2B W ¥ W v § s
Fe A T

(A) 0 ' (B) -4

(C) -8B (D) 4o

T.B.C.: 2¢/15/ET—II1 61 P.T.O.



59.

60.

61.

62.

If Ay and Ap,, are the uncertainties in the y coordinate and the y component
of the momentum of the particle respectively, then according to the uncertainty

principle Ay Apy is (h= 7}2{ and A& is a Planck’s constant) :

(A) =>4 B) >n/2

© > I D) zn/2

The transport number of Na* in NaCl is 0.60 at 500 K. The transport number
of CI” ion is :

(A) 0.50 (B) 0.40

(C) 0.60 _ (D) 1.0

The correct order of equivalent conductance of NaOH, NaCl, CH3;COOH and
HCI is

(A) NaOH > NaCl > CHzCOOH > HCI

(B) HCl > CH4COOH > NaOH > NaCl

(C) HCI > NaCl > CH;COOH > NaOH

() NaOH > CH3COOH > NaCl > HCI

For the half cell given below :

Pt{Hy) 1 atm/pH = 2

Half cell potential is :

(A) 0.0591 V (B) 0.0295 V

(C) 01182 V (D) 0.00V

T.B.C. : 24/15/ET—III 62



59. afe R FN F G By FENE e y ges e F: Ay 99 Ap,
?,zhaxﬁﬁaamfaziawapyakagan(h%mhmﬁm%);
(A} > (B) sn/2
(C) =h D =n/2

§0. NaCl # Na* Ft zerd2 m=31 500 K 9 0.60 %) CI° a7 ® TEAE HEA
011 G

(A) 0.50 ‘ (B) 0.40
(C) 060 (D) 1.0
61. NaOH, NaCl, CH,COOH 21 HCl & o=l wewha &1 F@l i ®
(A} NaOH > NaCl > CH,COOH > HCI
(B) HCl > CH;COOH > NaOH > NaCl
() HCl > NaC] > CH;COOH > NaOH >
(D) NaOH > CH,COOH > NaCl > HCI
62. = & =g fw F fow .

Pt(H,) 1 atm/pH = 2

=3 m favE T
(A) 0.0591 V (B) 0.0295 V
(C) 01182V (D) 000V

T.B.C. : 24A5/ETIII 63 PT.O.



63. For half cells :
Cu*/Cu EY = 4052 V
Cu®**/Cut EY = 4016 V
Hence, E° for the dis-proportionation reaction
2Cu* — Cu?* + Cu would be :
(A) 036V (B) 0.78 V
(C) 084V (D) -0.36 V .
64. Some of the properties of the emulsions are :
(I) Emulsions scatter light and thus exhibit Tyndall effect
(II) Oily emulsions are more viscous than the aqueous emulsions

(ITI) Electrical conductance of aqueous emulsions is higher than that of the

oily en.mlsion and increases on the addition of electrolyte
Select correct properties :
(A) I, I | (B) I, I
(C) II, III .o D L IO, I

65. For the second order reaction A + B — products, where the initial concentration
of the reactants are the same (x mol/litre) and % is the rate constant, the

half life of the reaction is :
(A) Vhkx (B) 0.0693/k

(C) 0.5/k (D) 0.5k
T.B.C. : 24/15/ET—-II1 64



63.

CuZt/Cu* E® = +0.16 V
awa:mﬁqmaﬁrmzcu*-»cuz*+cu%mE°a’ﬁ:
(A) 036V (B) 0.78 V

(C) 0.84 V D) -0.36V

e @ EB T W TR €

M <rera s Wk W § v fevsa W wefn @ 8
(1) Wmmwmmaﬁwﬁaﬁﬁaiﬁam%

(mmﬁmmﬁmwwmﬁaﬁmﬁﬁmﬁﬁ%
amgaaamz$fqaﬁmaﬁl%

wE Ol W W
A) I, 11 B) 1, 1II
(c) I, 110 () 1, II, 111

WW#WA+34W$W,W3WWWWWW
%um;ﬁra)mkanfaﬂaia%,axfm%aﬁmmz

(A) Vkx (B) 0.0693/k

(Cy 0.5/k (D) 0.5kx

T.B.C.: 24/165/ET—III 65 P.T.O.



66.

67.

68.

69.

For the reaction 2A + B — C + 2D which is first order in A and also first

order in B, the rate is given by :
(A) kIAIZ[B] (B) kIA]IB]Z
(C) kIAZ (D) k[A]IB]

The unit of the rate constant of a zero order and the first order chemical
reaction are respectively :

(A) mol L1lgl mol L 1g? (B) s1, mol L7s!

(C) mol L7, g1 (D) _none of these

The void s-pace in a body-centered cubic lattice is equal to :

(A) 68% (B) 32%

(C) 18% (D) 50%

For a solution of a non-volatile non-electrolyte solid solute, the osmotic

pressure of a solvent is proportional to the :
(A) Mole fraction (B) Weight

(C) Concentration (D) Density of the solute

T.B.C. : 24/15/ET—III 66



67.

69.

HfﬂW%+B->C+2D$WG’IﬁFAﬁRW%’ﬁWBﬁ%ﬂnmaﬂfz

%, % frefafes gm fom ™ F ¢

(A) hIAIP[B] (B) kIAIBJ

(€) kAP (D) klAlB]
@sﬁﬁ&%%ﬁmmwmﬁﬁmﬁmaﬁﬁmaﬁMW:% :
(&) mol L1, mol L7ls™ ®B) s, mol L1

(€) mol L1sY, &7t (D) T § FE T
m—%ﬁammﬁvﬁmﬁqa’:mm*ﬁ:

(A) 68% (B) 32%

(C) 18% (D) 50%
Whﬁqammaamﬁqw&m@mmmm
fr= & [EETE oW B o

(A) A (B) %R

(C) TEA (D) faeEs & 99

T.B.C.: 24/15/ET—III 67 P.T.O.



70. Al a given temperature, total vapour pressure in torr of a mixture of volatile
components A and B is given by :
P = 120 - 756Xpg
(A) 120, 75 (B) 120, 195
(C) 120, 45 D) 175, 45
71. An example of relaxation method of measuring rates is :
(A) Spectroscopic monitoring of product concentration
(B) Stop-ped flow technique
(C) Temperature jump experiments
(D) Measurement of spectral width lines
72.  Frenkel defect is the :

(A) Schottky defect (B) Interstitial defect

(C) Combination of (A) and (B) (D) None of these
TB.C.; 24/15/ET—III 68



70. ﬁﬁnﬁmm,mﬁamAamBﬁfqmmmﬁ@m

p = 120 - 75Xg & fem 7 % :
(A) 120, 75 (B) 120, 195
(€) 120, 45 D) 75, 45

1. o @ F famity fafa @ SRR

(C) T WY wEm

(D) TEz fagy @ W

72. wFA T
(A) wizE FfR (3M) (B) =Tl ™
(C) ZF (A) T4 (B) 1 T (D) T § = T

TB.C.: 24N5ET-III 69 P.T.0O.



73. In the following equilibrium amount of CO(g) can be decreased by :
2C0(g) + Oy(g) —— 2C04(g)
(A) Decreasing volume at constant temperature
(B) Adding argon gas
(C) Adding O, gas
(D)  All of the above
74. For the equilibrium :
NH,COONH(s) == NHay(g) + COx(g)
Pco, = 1 atm at 100°C, Hen;:e' equilibrium constant is :
(A) 1 atm? o (B) 2 xst't,fn3
(€C) 3 atm?® ., O 4 atm?

75.  When hydrogen atom is placed in an electric field along the y-axis, the orbital

that mixes most with the ground state 1s orbital is :
(A) 2s (B) 2p,

(C) 2py (D) ~2p,
TB.C. : 24/15/ET-—I11 70



73. TrefatEs o= wen o
200(g) + Oofg) == 2C0,(g)
# COlg) # &0 F = T ¢ ¢
(A) Tam o W 3EE S
(B) amfa g faemet
(€) 0, T fHeme
(D) I =

74, WAl NH,COONH (s) == NHy(g) + COy(g) % faw 100°C W

Pco, = 1 atm; . Ay fems ¥
(A) 1 atm® (B) 2 atm®
(C) 3 atm® (D) 4 atm®

75. W@ TR IV Uk oaEd 49 A y 99 ® R T W ¥, /) 9w e

@ TETE 2 1 Az % aw sfuwve: i@ W g fa R
(A) 2s ' (B) 2p,

© 2, ™ 25,

- TB.C.: 2415ET—III 71 P.T.O.



