PART Il : CHEMISTRY

SECTION — 1 : (One or more optlons correct Type)
G us - 1 : (T T Afdp Gl ey yar)

- This section contains 8 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

3 @vs ¥ 8 TglRecy we § | IS U ¥ IR fIdeU (A), (B), (C) 3R (D) &, R
Y U 7 31ferp e T |

21. The correct statement(s) about O, is(are)

(A) O-0 bond lengths are equal.
(B) Thermal decomposition of O, is endothermic.

(C) O is diamagnetic in nature.

(D) O has a bent structure.

0, % dg¥ H el 99 © (8)

(A) 0-O3EEi & a8 SRER & |
(B) O, AU AT SR € |
(C) O, lEaad & |

(D) O, @ AT dfhd Bl & |

ANSWER : ACD

22. In the nuclear transmutation
8
Be + X — ,Be + Y

(X,Y) is(are)

(A) (v, n) (B) (p. D) (C) (n D) O) &.p)
=faRea e daiason

4Be + X —> 4Be +Y

7 (X, Y) 8

(A) (v, n) B) (p. D) (C) (n D) (D) (v, p)

ANSWER : AB
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23. The carbon-based reduction method is NOT used for the extraction of

24,

(A) tin from SO, (B) iron from Fe,O,

(C) aluminium from 41,0, (D) magnesium from MgCO, - CaCO,
ggell & eyl # S meRa S A &1 w9 59 srwnt w1t g
27

(A) SnO, ¥ fea (B) Fe,0,9 3IRARA

(C) 4L,0, ¥ VJfHfr™ (D) MgCO,-CaCO, ¥ A=A

ANSWER : CD

The thermal dissociation equilibrium of CaCO,(s) is studied under different
conditions.

CaCOs(s) === CaO(s)+ CO,(g)

For this equilibrium, the correct statement(s) is(are)

(A) AH is dependenton T
(B) - Kis independent of the initial amount of CaCO,

(C) Kis dependent on the pressure of CO, at a given T

(D) A4H is independent of the catalyst, if any

CaCO,(3) & FHY fqae o Grgae] &1 ead= fafi= sravensii 4 e
T |

CaCO4(s) === CaO(s)+ COx(g)

=9 GrTaRel & o, I8 e § ()

(A) AHTTIE R flR s=ar 2 |

(B) WIRITGRAT ReRTe (K) CaCO, & YR gRHAT W AR 98 a=xan & |
(C) K Taa Q| R CO, & &1 W AR $Rar g |

(D) AHBBR® (3R &Bl) & T9E R 1R 981 o=a1 & |

ANSWER : ABD
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25. The Ksp of Ag,CrO, is 1.1 x 10712 at 298 K. The solubility (in mol/L) of 4g,CrO, in a
0.1 M AgNO, solution is

(A) 1.1x 1071 (B) 1.1x107 (C) 1.1x10"'2 (D) 1.1x107
K, (Ag,CrO,) BT A 298 KT 1.1 x 10712 § 10.1 M AgNO, & faeia1 # 4g,Cro,
@) faergd Ad/elier § &

(A) 1.1x10°M (B) 1.1x10°'0 (C) 1.1x102 (D) 1.1x10°®

ANSWER : B

26. In the following reaction, the product(s) formed is(are)

for=faRaa srfifhar & Sae/STE! & gaiv

OH
CHCl,
?
OH-
CHs
Hgémlz HQHCIZ
P 0 R S
(A) P (major) (B) @ (minor) (C) R (minor) (D) S (major)
P (1=) Q () R (¥1o7) S (=)

ANSWER : BD



27. The maijor product(s) of the following reaction is(are)

OH
aqueous Br, (3.C equivalents)
SOzH
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SO3H Br Br SO3H
P _ 0 R S
(A) P (B) 0 (C) R

frfoRad siffhan s 9@ Sae &)

OH
© e Brp (3.0 ToIAM) .

SO4H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
P 0 R S
(A) P (B) 0 (C) R

ANSWER : B

|CHEMISTRY |

D) §

(D) S
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28. After completion of the reactions (I and II), the organic compound(s) in the reaction
mixtures is(are)

AT Affhaie (18R M) & Q¥ 819 & die INrgEa 30 § sefie
A (el @ 9arg |

jj)\ Br, (1.0 mol)

ReactionT: Hi;C~™ "CH
fafeRar 1 : ?1 .0 mol) ’ aqueous/ 5iciig NaOH

0
Br, (1.0 mol)
Reaction 11 ; H3C/U\CH3 2

AMFITI: (4 g mol) CH3COOH

i X X S
H3C)I\CHzBf H3C CBr3 BfgC CBr3 Berc CHzBr H3C ONa CHBr3
P 0 R S T U

(A) Reaction: P and Reaction I : P

(B) ReactionI: U, acetone and Reaction Il : 0, acetone
(C) ReactionI: T, U, acetone and Reaction II : P

(D) Reaction1: R, acetone and Reaction 11 : §, acetone

(A) rffrar 1: PR aifdfshar 11 P

(B) afafehan 1: U, WileF iR ifffspan 11 : Q, Wi
(C) ffhar 1: T, U, THIeH 3R 1fifhan 11 : P

(D) 3BT I: R, THICH 3R ffhan 1L S, TiieH

ANSWER : C



| CHEMISTRY |

SECTION - 2 : (Paragraph Type)
GUs - 2 ; (DT UHN)

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A% (B), (C) and (D).

LN s Bl T QA et s

Wig , S
R N L e o I Tk el

¥ IR fadea (A), (B), (C) 3R (D) & ¥ W PaeT T S 9T & |

29.

30.

Paragraph for Questions 29 and 30
U 29 U4 30 & ford rf=0e
A fixed mass ‘m’ of a gas is subjected to transformation of states from K to L to M to
N and back to K as shown in the figure ’

U N & e gagmE m @Y faRen uRadT KA LY M N T 999 K §
s gy fong 7 R

A

Pressure

<l

N M

Volume ma:{'
The succeeding operations that enable this transformation of states are

(A) Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating
(C) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
gRETe SS9 JrawT UREcHl § \89d 8, 98 §
(A) TH, TSI, TH, ST HIA W (B) T=I, T, deT, T B W
(C) TH, &SI, TSI, T BRA W (D) TSI, ™, TH, T8 IR R
ANSWER : C

The pair of isochoric processes among the transformation of states is

(A) KtoLand LtoM (B) LtoMandNtoK
(C) LtoMandMtoN (D) MtoNand NtoK
3raRen gRadHl @ Rerfrdl # wHeIaE uHd I &

(A) K L3IRLIAM (B) LYW M3IR N¥ K
(C) LAMIIR MU N (D) MUANIR NI K

ANSWER : B



31.

32.
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Paragraph for Questions 31 and 32
U 31 T4 32 & ford a0

The reactions of CI, gas with cold-dilute and hot-concentrated NaOH in water give

sodium salts of two (different) oxoacids of chlorine, P and Q, respectively. The Cl,

gas reacts with SO, gas, in presence of charcoal, to give a product R. R reacts with

white phosphorus to give a compound §. On hydrolysis, § gives an oxoacid of

phosphorus, T.

ClL, T/ T SR AiE NaOH & Sielid fdergd gR1 ae: IS 3R 74 srawen 4
fifp ) Q1 () TE & sifedl-erl & Aifead oaur, P3iR @ <9 & |
Cl, (g) IRPIA B SURART F SO, (g) | AfUHAT B IUE R <al & | R qba
HRORE §RT JAMHAT B A § Qa1 & | § DI STo-3/uee a1 BIEpIRY &l

U STRAISFA T ol & |

P and Q, respectively, are the sodium salts of

(A) hypochlorus and chloric acids
(C) chloric and perchloric acids

P3IR Q H99: 9% AT qul &
(A) ERUFEARY AR FAIRE 3T
(C) TFNRD 3R WIAIR® I+

ANSWER : A

R, S and T, respectively, are
(A) SO,Cl,, PClg and H,PO,
(C) SOCl,, PCly and H,PO,
R, S 3R THAA: &

(A) SO,Cl,, PCls 3R H,PO,
(C) SOCl,, PCl, 3R H,PO,

ANSWER : A

(B)
(D)

(B)
(D)

B)
(D)

(B)
(D)

hypochlorus and chlorus acids
chloric and hypochlorus acids

BISUIFARY 3N TR 37T
FAIRD 3R BRUTFARY 3T

S0,Cl,, PCl, and H,PO,
SOCl,, PCls and H,PO,

SO,Cl,, PCl, 3R H,PO,
S0Cl,, PCI, 3R H,PO,



33.

34.
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Paragraph for Questions 33 and 34
U 33 T4 34 & ford arfeoe

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HC,
gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot
water. The filtrate (@) remained unchanged, when treated with /,S in a dilute mineral

acid medium. However, it gave a precipitate (R) with /,S in an ammoniacal medium.
The precipitate R gave a coloured solution (S), when treated with H,0, in an

aqueous NaOH medium.

&1 ABIED AU & Yeb 301 &1 STelig [Geiae o HCl 3761 §RT 39989 R
T 3[qeU (P) AR U flhege (Q) <1 & | 3gely P TH Sl 4 goreial & |
fhege (Q) a9 WS 3l wiegd # H,S gRT fades &~ smuRafda I&ar &,

fo] T A\ ® H,S % W1 S7GEY (R) ST © | 3989 R & AN T
NaOH ¥1eg¥ @11 H,0, 1 1fiferan HiF fae () et & |

The precipitate P contains

(A) Pb* (B0 2t (C) Ag' (D) Hg*

98T PH SuReYd &

(A) Pb* (B) Hg,>* (C) Ag" (D) Hg*
ANSWER : A

The coloured solution § contains

(A) Fe,(SO,), (B) CuSO, (C) ZnSO, (D) Na,Cro,
M fderg s 7 SulRera |
(A) Fey(SO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,

ANSWER : D



35.
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Paragraphs for Questions 35 and 36
W+ 35 U9 36 & [ord) 0T

7 and Q are iscmers of dicarboxylic acid C,H,0,. Both decolorize Br,/H,0. On
heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnO,, P as well as Q could produce one or
more than one from §, T and U.
P IR QU SEhEIRda®d s C,H,0, & &1 FqHEydl 8 | Sl Br,/H,0 @I
TEH YA & | T B R P IHhIg UIEI8SISS g91dl & |
T AR KMnO, 8R1 P 3R Q JATI-3TeT JAMhaT $R U 3fIal Teb | 3ffere
i@ S, T3RMAT U a1 F&d & |

COOH COOH COOH
H——OH H——OH  HO——H
H——OH  HO——H H——OH

COOH COOH COOH

S T U ’

Compounds formed from P and Q are, respectively

(A) Optically active § and optically active pair (7, U)
(B) Optically inactive § and optically inactive pair (7, U)
(C) Optically active pair (7, U) and optically active S
(D) Optically inactive pair (T, U) and optically inactive §
P33R QERT 94 AIf® Hoer &

(A) ¢dv1 guies § Td gaur guies g (T, U)
(B) gavr Af¥sa § vd gavr fAfkpa g (1, )

(C) yav gofe g (T, U) Q4 gaor guis §
(D) g@vr FfSpg g (T, U) g gaur e s

ANSWER : B



36.

In the following reaction sequences V and W are, respectively
frafaaa siifean srgeeai A, Vel wawaer &

Hy/Ni

Q V

AICl5 (anhydrous) 1. Zn-Hg/HC!
@ + V W
2. HPO,

o

(A) Eléo and/3R ©;;

y o w ©

CH,OH
(B) |]: and/siR

CH,OH
V w

O

0 b OO

V o w

HOH,C
(D) \l and/3R @/\IL
CH,OH

CH,OH W

ANSWER : A

|CHEMISTRY |
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SECTION - 3 : (Matching List Type)
Qg - 3 ; (YA Al TBR)

Thi:. section contains 4 muitiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (B) out of which ONLY GNE is correct.

§"€f Yug H 4 SgRHT U € | U U W A gdl & | gl & [T Ble &
fqerea (A), (B), (C) 3R (D) & 591 & pacT v wdT & |

L S d

37. Match the chemical conversions in List I with the appropriate reagents in List II and
select the correct answer using the code given below the lists :

A 1A Y TR e wuiaRel @ g4l 11 H R T Suga AfNeHS] &
- gaferd HINY qr GREl & Ak Y TR IS B YA e qE SR g

List [ /g 1 - List TIRE 1L
P. %‘CI _ >= 1. (i) Hg(OAc),, (ii) NaBH,
Q. %—ONa — %-oa 2. NaOEt
R. @/ —_— Q<°H 3. EtBr
s. () —— Q/ 4. (i) BHy; (i) Hy0,/NaOH
OH

Codes :

P*Q R S
A 2 3 1 4
B)3 2 1 4
()2 3 4 1

302 4 1

(D)

ANSWER : A
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38. The unbalanced chemical reactions given in List I show missing reagent or condition
(?) which are provided in List II. Match List I with List I and select the correct
answer using the code given below the lists :

@1 ¥ faRaa srigfera siffsrarsti & suef siftesie/arawy &l 9 af 18
g1 13 gd 1R gafea PINY Jon gl & T T TN BIs #1 wE
FIh Hel IR g

List I /R1 I - List IT /4t i

- ?
P pbo, + H,80, —= PbSO, + O, + other product /3= Jearg 1. NO

? .
Q- Na,S,0, + H,O —> NaHSO, + other product/ar=y Seqre 2+ L
? C
R. N,H, —>» N, + other product/37= ITT& 3. Warm/TH
? Y
S. XeF, —» Xe + other product/31 JIcUTE 4. Cl,
Codes :
P Q R S
A) 4 2 3 1
B 3 2 1 4
C 1 4 2 3
O 3 4 2 1

ANSWER : D
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39. The standard reduction potential data at 25 °C is given below.
AME TAAF 999 25 °C W) Fr=feiRea & |
E°(Fe3*, Fe?*) =+ 0.77 V;
E°(Fe*, Fe) =—-0.44V
E°(Cu?", Cu) =+034 V;
E°(Cu*, Cu) =+052V
E°[O,(g) +4H* + 4e- —-»2H,0] =+1.23 V;
E°[O,(g)+2H,0+ 4e- 5 40H] =+040V
E°(Crt, Cr)=-0.74 V;
E°(Crt, Cr)=-091V

Match E° of the redox pair in List I with the values given in List I and select the
correct answer using the code given below the lists :

W 1H A W NS gEl Bl @@ A A R gres fawg @ gafed
ST qor YRl & e @ T P @1 g BYe T SR g

List I Gt 1 List IT /gt 11

P. E°(Fe&*, Fe) 1 -0.18V
Q. E°(4H,0 == 4H" + 40H") 2. 04V
R. E°(Cu* + Cu —2Cu") 3. =004V
S.  E°(Cr*, Cr¥) 4, -0.83V
Codes :

P Q R S
(A 4 1 2 3
B) 2 3 4 1
< 1 2 3 4
(D) 3 4 1 2

ANSWER : D
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40. An aqueous solution of X is added slowly to an aqueous solution of Y as shown in List .
The variation in conductivity of these reactions is given in List I1. Match List I with List I
and select the correct answer using the code given below the lists :

List1 List I1
P. (CoHshxN + CH;COOH I. Conductivity decreases and then
X Y increases
Q. KI(0.1M) + AgNO; (0.01M) 2. Conductivity decreases and then
X v does not change much
R. CH;COOH + KOH 3. Conductivity increases and then
X v ' does not change much
S.NaOH + HI 4.  Conductivity does not change much
X v and then increases

X & STelid fderas | HS: Y BT STeilg f[Aera 8R-IR STelr S 2, S gErn 49
feamn mar & | 39 Wbt ¥ SO Aredal B e G H g
A1 D G I ] gAfed SINT a1 g & A" Gl T Bls BT YA R
mﬁwgﬁﬁ;

T 1 Al

P. (C,Hs);N + CH;COOH 1. IAdd] gedl & 3R Teuedrd el & |
X Y

Q. KI(0.1M) + AgNO; (0.01M) 2. gl Hedl § SR qaedr 3w
X Y gRafaa 81 81t |

R. CH3COOH + KOH 3. AABAl dedl © R IUTIR 3w
X Y gRafda w81 g |

S.NaOH +HI 4. Ided Iffde uRafda =& &k 8k
X Y SRERISEEIEN

Codes :
P Q R S

A 3 4 2 1

B) 4 3 2 1

€ 2 3 4 1

Oy 1 4 3 2

ANSWER : A



