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Ans.

Sol.

SECTION 1 (Maximum Marks: 12)
This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct
answer.
For each question, choose the option corresponding to the correct answer.

Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 IfONLY the correct option is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : —1 In all other cases.

The heating of NH,NO, at 60-70° C and NH,NO; at 200-250°C is associated with the formation of

nitrogen containing compounds X and Y, respectively. X and Y, respectively, are

(A)N, and N,O (B) NH, and NO, (C)NO and N,O (D) N, and NH,

NH,NO, &160-70° C iR @21 NH,NO; &1200-250°C u= a9 (heating) g gror gac Areni shaer: X d20
Y & fmior 4 weafd § | X den Y $Hen g

(A) N, d2a1 N,O (B) NH, @2 NO, (C) NO @ N,O (D) N, T2 NH,

A

NH,NO, ————>N, +2H,0

NH,NO, — 2 >N,0+2H,0

The correct order of the wavelength maxima of the absorption band in the ultraviolet-visible region for the given

complexes is

faq daqall (complexes) @ WRTTHI—geY (ultraviole-visible) &5 fawimyvi—d=s (absorption band) & 3Ifzaw
a¥reed (wavelength maxima) STHR HH T

2+

(&) [Co(CN)s ]~ <[ Co(NHy), " <[ Co(NH;), (H,0)]" <[ Co(NH;), (D]

®) [Co(NH, ), (€] <[Co(NH,), (H,0)] " <[Co(NH;), " <[Co(eN),]™
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Ans.

Sol.

3+ +

(©) [Co(CN) ]~ <[ Co(NH;) €] <[Co(NH;), (H,0) [ <[Co(NH;), T

3+

(D) [Co(NH,), ™ <[Co(CN) ] <[ Co(NH;), (D [ <[ Co(NH), (H,0)]
A

Aocl
A

* On increasing ligand strength A 1 3 |

* ligand strength according to spectrochemical series :-- CN™ > NH; > H,O0 > Cl™

Then the correct order of the wavelength maxima of the absorption bond in the U-V region is :-

2+

[CoeN) " <[ Co(NHy), T <[Co(NHy), (H,0) ] <[ Co(NH,), (D) ]

One of the products formed from the reaction of permanganate ion with iodide ion in neutral aqueous medium

i

SERIA STefig A1ead (neutral aqueous medium) H TRANTE ST & STATSISS M | 1fAfhar 3 9= Scural #
T 2 |

(AL (B)10," ©) 10, (D) 10,

B
I +2MnO, +H,0 — 105 +2MnO, +20H"
Consider the depicted hydrogen (H) in the hydrocarbons given below. The most acidic hydrogen (H) is

i oy M ErsgrareAl | fafed g (H) & faR o | 9atfde sl ggsoe (H) ©

y/ H
(<
) ®) (©) (D)
" \
H
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B

Acidic strength o stability of conjugate base following conjugate bases are formed

alfsYaglap

(D q1)) (II) (Iv)

In Above Conjugate bases (II) is most stable, because it will be come Aromatic After Resonance

o 7
S &
“—>
SECTION 2 (Maximum Marks: 12)

This section contains THREE (03) questions.

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct answer(s).

For each question, choose the option(s) corresponding to (all) the correct answer(s).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which are
correct;

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : -2 In all other cases.

For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers,
then

choosing ONLY (A), (B) and (D) will get +4 marks;

choosing ONLY (A) and (B) will get +2 marks;

choosing ONLY (A) and (D) will get +2 marks;

choosing ONLY (B) and (D) will get +2 marks;

choosing ONLY (A) will get +1 mark;

choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;

choosing no option (i.€. the question is unanswered) will get 0 marks; and choosing any other combination of
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options will get -2 marks.

5. Regarding the molecular orbital (MO) energy levels for homonuclear diatomic molecules, the INCORRECT

statement(s) is(are)

(A) Bond order of Ne, is zero.

(B) The highest occupied molecular orbital (HOMO) of F, is o-type.
(C) Bond energy of O," is smaller than the bond energy of O,.

(D) Bond length of Li, is larger than the bond length of B,

|HAI! fgu=amele (homonuclear diatomic) 19T @ 3Mfdad FeT (molecular orbital (MO)) & Soil w_i &
g §Toa deom 2 / 8

(A) Ne, @1 a1reier @Ife (bond order) T 2 |
(B) F, T S=ercH o affvaes et (highest occupied molecular orbital (HOMO) 6-5%4 2 |
(C)O," @ ameer o1t (Bond energy) O, 1 3Alee &Hofl A &4 & |

(D) Li, @t 31reier erg (bond length) B, 1 aireer or=1g 3 91 € |
Ans. B.C

Sol.  (A)Bond order of Ne, =O

2 %2 2 %2 2 2 2 %2 %2 %2
Nez_cls>c 252025,0 25962p>n2p_n2p9n 2p_n 2p>n 2p

_Np—Nyp
2

B.O.

where , N, = Total number of bonding electrons

N, , = Total number of antibonding electrons

(B) HOMO of F, is 75,
(C) Bond energy « bond order

BO.,0} =25,0,=2.0
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bond energy :- O} >0,

(D) Bond length :- Li, > B, (Acc.sosize)

The pair(s) of diamagnetic ions is(are)

yfergma (diamagnetic) =i &1 / & A& / &

(A) La’", Ce*
AB

lons

La3*

Cott

Cedt

La2*

Vb2t

Vb3

LuZt

Lu3+

For the reaction sequence given below, the correct statement(s) is(are)

e feu T arfafhar & orgehHi & forg, WEt deF € / € -

HB

(B) Yb*', Lu**

Electronic configuration
[Xe]4f°5d°6s°
[Xe]4£°5d°6s°
[Xe4f!5d°6s°
[XeJ4f"5d" 6s°
[XeJ4f'*5d°6s°
[Xe]4f!?5d° 6s°
[Xelaf*5d 6s

[XeJ4f'*5d°6s°

Finkelstein reaction

r
» P

Swarts reaction

R

(C) La*", Ce**

No. of unpaired electrons

O

)

)

»Q

(D) Yb*, Lu**
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In the options, X is any atom other than carbon and hydrogen, and it is different in P, Q and R)

famedl # X B iR SISO @ eIl Hls UHY] @ ol I8 P, Q T R # f=1—f= 1)
(Finkelstein reaction : fhderers ifafshar Swarts reaction : s sifafshan)

(A) C-Xbond length in P, Q and R follows the order Q >R >P.

(B) C-X bond enthalpy in P, Q and R follows the order R >P > Q.

(C) Relative reactivity toward S 2 reaction in P, Q and R follows the order P>R > Q.

(D) value of the conjugate acids of the leaving groups in P, Q and R follows the order R> Q> P.
(A) P, Q3R R # C-X amay &g (bond length) Q > R > P %H T 3TH el © |

(B) P, Q3R R # C-X ama=r Tt (bond enthalpy) R > P > Q %8 &7 3779 &<l ¢ |

(C)P, QiR R &I S 2 aifdfshar &l wmufere sifdifshareiierar P> R > Q @4 &1 SITH &l & |

(D) P, Q3R R & 2rafire el (leaving groups) & w9 (conjugate) 3F<ii & pK, & ¥ R> Q >PwHH

BT ST B & |
Ans. B
Br I
Sol. __HBr O/ Finkelsin O/
(P) Q

Swarts
reaction
: F

(R)
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(A)C—-XBond lengthinP,Q,R
R-I>R-Br>R-CI>R-F

Q>P>R
(B)As Bond length T, Bond enthalpy 4 Q <P <R

(C)Reactivity of SN oc L.g. ability Q > P >R
(D)Conjugate Acids of leaving groups are HI, HBr and HF.
Ka = HI > HBr > HF

P* = HI < HBr <HF (Q<P<R)

SECTION 3 (Maximum Marks: 24)
This section contains SIX (06) questions.
The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct integer corresponding to the answer using the mouse and the onscreen
virtual numeric keypad in the place designated to enter the answer.
I[f the numerical value has more than two decimal places, truncate/round-off the value to TWO decimal
places.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 0 In all other cases.

In an electrochemical cell, dichromate ions in aqueous acidic medium are reduced to Cr**. The current (in

amperes) that flows through the cell for 48.25 minutes to produce 1 mole of Cr’* is
Use: 1 Faraday =96500 C mol™

% faRd—IRmaf@ (electrochemical) el H STSHE I STl elig Aregd # Cri*# oafyd g €1 1
Aol Cr** a0 %3 B ORT (current, amperes #) i 48.25 fiFe T& Wer # yarfad &1, 2l

STANT X : 1 B = 96500 C mol!

100

Cr,0;” ——Cr*" (n; =3)
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10.

Q=nxnxF

=1x4825x60=1 %3 x96500

= 1= 100 ampere

At 25 °C, the concentration of H* ions in 1.00 x 10 M aqueous solution of a weak monobasic acid having

acid dissociation constant (K, ) 0f4.00 x 10" is X x 107 M. The value of X is :

Use: Ionic product of water (K, ) =1.00 x 10* at 25 °C

N

25 °C WR Y& gde YapetRa) a1, Rrrapiar frere i (acid dissociation constant (K, ))4.00 x 10 ,

B TD 1.00 x 10° M STl e d H smga A arsar X x 107 M2 | X e ad ——— 2 |

ST &N : 25 °C W ST &1 37 st (K, ) =1.00 x 1074

22010225
(1 ]= Jk,Crk,

- \/(4x10_“ x1x107)+10°"

=J5x1077
X =+/5 =2.236

Molar volume (V,,) of avan der Waals gas can be calculated by expressing the van der Waals equation as a
cubic equation with V_as the variable. The ratio (in mol dm™ ) of the coefficient of V_* to the coefficientof V
for a gas having van der Waals constants a= 6.0 dm® atm mol? and b= 0.060 dm* mol at 300 K and 300 atm
is

Use: Universal gas constant (R)=0.082 dm? atm mol* K!

Teh a9 s¥ ared (van der Waals) 3199 @ AR 3+ (Molar volume (V) ) &1 YR A ST dTed FHIDHROT DI
Tep f3rETe WHIenRvT (cubic equation ) fST#H V=R ( variable) 2. H e @X & D= Aehd & | Teb 1) foRT a1 &)
ATl ReRies a = 6.0 dm® atm mol T2 b = 0.060 dm’ mol' €, % 300 K e300 atm W V_2 & el den V.
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Sol.

I1.

Ans.

Sol.

@ T[T 31 1gaTd (mol dm #) g |

STIRT Y ; Ad 36 9 fard s (Universal gas constant (R) =0.082 dm? atm mol K

-7.10
a
P+W (Vp —b)=RT
a _ & _
PV, —Py +V—m——Ifl =RT
PV, +(-P, —Rt) V; +aV,, —ab=0
'S +[—b—EjV§l +2 i )
P P P
0.082x300
-1 0.060+ "
_, Coeff of Vo ( 300 ]
Coeffof V, 6/300
Answer=—7.10
Considering ideal gas behavior, the expansion work done (in kJ' ) when 144 g of water is electrolyzed completely

under constant pressure at 300 K is
Use: Universal gas constant (R)= 8.3 J K" mol'; Atomic mass (inamu): H=1,0=16

a1resl )1 g A4 gY, 300 K dern Rer a1d wR 144 g STl & a7yl faea safed (electrolyzed) 9 R fara
B 3IRIRYT B (expansion work done (kJ #) =

ST ;A3 19 fames (Universal gas constant (R) = 8.3 J K- mol!; 9=#19] g&A ™ (Atomic mass (in
amu¥):H=1,0=16
29.88 kJ

H,0()—>H, (2) +50s (¢)
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An, =3, 144
T

W= —AngRT

=—ixﬂx8.3x300
18

2
Ans =29.88 kJ

12. The monomer (X) involved in the synthesis of Nylon 6,6 gives positive carbylamine test. If 10 moles of X are

analyzed using Dumas method, the amount (in grams) of nitrogen gas evolved is

Use: Atomic mass of N (in amu) = 14

AR 6,6 (Nylon 6,6) @ W¥eryol # 21fHe Tdheld (monomer) (X). GHRIHS Hifdey I (carbylamine) T=leror
<ar 8 | afe gAs (Dumas) fafd & 10 /i X fwofia foan S, @ Soa= g Arsgror I @ 71 (I H)
gl

IUIRTHY: N BT 9T G4 (atomic mass, amu H) = 14 .

Ans. 280
Sol.  Monomer of Nylon 6,6 is Adipic Acid and Hexamethylene Diamine

HzN_(CHz )6 NHz nll)euitad >N2(g)
10 mole 10 mole

On reaction of 10 moles of Hexamethylene Diamine, will get 10 moles of N, (As per PO.A.C.)
Mass of N, evolved =280 gm.

13. The reaction sequence given below is carried out with 16 moles of X. The yield of the major product in each

step is given below the product in parentheses. The amount (in grams) of S produced is

0
Br ’> (i) Na, dry ether (i) NaOH, A (i) NaOH, CaOH
@J\O (i) H,0" P (i) H,O" o i) A R PBr, (CH).O 1
Molar mass 210 (50%) (50%) (50%)
X (100%)

R
NaH, (C,H),0

S
(50%)
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Use: Atomic mass (inamu): H=1,C=12,0=16, Br=80

< 3 T S1ffehan srgepd @1 X @ 16 Ared & a1 ufauriad (carried out) a1 S B | U Ug & ford U

IHATE U (yield) SR & A0 Hreed H & 741 T | S gdl S i A (3 H) g .
Br O,> (1) Na, dry cther (1) NaOH, A (i) NaOH, CaOH
©/k 0" ()HO' p (i) HO' o A . R _PBL(CH)O
Molar mass 210 (50%) (50%) (50%)
X (100%)

R
NaH, (C.H,),0

S
(50%)

(dry ether : I=h $2R molar mass: ATeR SIHT)
STANT N : TRATY] SA (Atomic mass (amu#): H=1,C=12,0=16, Br=80

Ans. 175

Sol.

Br O />
(i)Na.dryether
O (iyH;0" e
Fittingrxn CH O
(X) @ CHO

(P ) NaOH,A
H,0"
(C’anzaro Rvn)

R/NaH PB13 NaOH
SN2 CaOA
CH,-O-CH,

(S)
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14.

moles of "X" given 16 moles

moles of "P" formed = 8 moles (because of dimerisation it will become half)
moles of Q =4 (because of 50% yield)

moles of R =2 (because of 50% yield)

moles of T =1 (because of 50% yield)

moles of S = 0.5 (because of 50% yield)

1
Amount of "S" (in gm) =mole X molar mass = 5% 350=175

SECTION 4 (Maximum Marks: 12)
This section contains THREE (03) Matching List Sets.
Each set has ONE Multiple Choice Question.
Each set has TWO lists: List-I1 and List-I1.
List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).
FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of
these four options satisfies the condition asked in the Multiple Choice Question.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.€. the question is unanswered);
Negative Marks : -1 In all other cases.

The correct match of the group reagents in List-I for precipitating the metal ion given in List-II from solutions,

s

List-I List-II
(P) Passing H, S in the presence of NH,OH (1) Cu**
(Q) (NH, ), COj; in the presence of NH,OH (2) AP
(R) NH,OH in the presence of NH,Cl (3) Mn2*
(S) Passing H, S in the presence of dilute HCI (4) Ba*

(5)Mg*

A1 # ey g aifiaHai (group reagents) i1 111 # & T &1 3T o1 faera= 3 Saeiol o, ol W21 godl
g |
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15.

-l -1
(P) NH,OH @t 3uRerfa# H, S warfea (1) Cu**
(Q) NH,OH @ suferfar # (NH,), CO; 2) AF*
(R) NH,Cl o suRerfar s NH,OH (3) Mn?*
(S) ag HCl o SuRerfar# H, S (4) Ba**
(5)Mg*

(A)P—>3,Q—> 4R >2S—>1

C)P>3Q—>4R—>1S>5
A

List-I

Group Reagent

H,S+ NH,OH
(P) (group V)

(NH,),CO; +NH,OH
(group V)

NH,OH + NH,ClI
R)
(groupIII)

H,S+ HCI
(S) (groupII)

B)P->4Q—>2:R—>3S—>1

D)P—->5Q—>3R—>2S—>4

List-II
Group cation (PPTD)

(3) Mn** + group I+ 1T+

(4) Ba®* + groupl + 11+ II1+ IV

(2) AI** + groupl +11

(1) Cu®" + groupl

The major products obtained from the reactions in List-II are the reactants for the named reactions mentioned

in List-1. Match each entry in List-I with the appropriate entry in List-Il and choose the correct option.

List-I

List-II
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. (1)Cr0,Cl,/CS,
(P) Stephen reaction (1) Toluenc —H:0

(i)PCl
(i1)NH,4
(ii1) P04, A

(Q) Sandmeyer reaction (2) Benzoicacid —————

(i)Fe,HCI

(R) Hoffimann bromamide degradation reaction (3) g;?%?g;gzo

Nitrobenzene — e LN

(i)Cl,/hv,H,0
(i) Tollen s reagent
(ii )so cl,
(iv)NH

(S) Cannizzaro reaction 4)
Toluene

v

(i)(CH;€0), 0.Pyridine
(ii) HNO;,H,S0,,,288K

(5) Aniline —_(i1)2a NaOH

A4

-1 3 <1 7 rfaforameil ¥ ST 8U YW IcUTe JAl-1 9 Seaifad A (named) sif¥fshamsii & oifirarrans
21 gE@-14 & Ty ufafte @ G-l @ Suged ufafic & e o &R Sfa fawen ot g |

-l -1
. ())Cr0,Cl,/CS,
(P) 1= @1fafshar (Stephen reaction) M Toluene @ H:0 S
(i)PCl;
. (11)NH3
(Q) SrearR sfAfesar (Sandmeyer reaction)  (2) Benzoic acid — (1) POu-A
(i) Fe.HCI
(R) EaM smmgs e sfifsar (3) 53‘3;{21;?;?320
Nitrobenzene T
(Hoffmann bromamide degradation reaction)
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(S) SfeTRY afifesar (Cannizzaro reaction)

(i)Cl, /hv,H,0
(i1) Tollen 's reagent
(4) giii)SOZClz

iv)NH
Toluene — ) NH:

(i) (CH3CO)2 O.Pyridine
(i1)HNO;,H,S0,,288K
(ii1) aq. NaOH

v

) Aniline

(Toluene: €fefe, Benzoic acid: swsiigad 37, Nitrobenzene: FggiewsiA, Aniline : UHel=, Tollen's reagent :

Thelq A1fa®H®, aq. NaOH : Sietrd NaOH)

(A)P>2:Q—>4R—>1;S—>3
C)P>5Q—>3R—>4S—>2

B)P>2Q—>3R—>4S—>1
D) P>5Q—>4R—>2S—>1

Ans. B
Sol. Reaction Name Initial reactant taken
(P) Stephen Reaction R-CN

(Q) Sandmeyer reaction

Ph—N? OR PH-NH,
0

(R) Hoffmann bromamide degradation reaction I

(S) Cannizaro

R-C-NH,
R — CHO OR Ph — CHO (With o~ H)

CHO
(1) It is etard rection , so product is @

T 7
COOH C—Cl C—NH,
@ PCl, [j:] NH, [:Ej
C=N
P4010: A
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NO, NH,
(3) Fe, HCI HCI, NaNoO, _
(0-5C ~
CHO
~~OH
o> @ G
Tollen\s

IN @

Reagent
I I
C—-NH, C-Cl COOH
SO Cl,
_
O
NH, NH—C—CH NH,
, (CH,C0),0 (1) HNO,
) Pyridine H2SO,
(2) NaOH
NO,
16. Match the compounds in List-I with the appropriate observations in List-Il and choose the correct option.
List-1 List-II
NH,
q O
N \)’I\
OMe . . . ) .
(P) o (1) Reaction with phenyl diazonium salt gives
HO
yellow dye.
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}\NH
0 H
N
Q) OMe (2) Reaction with ninhydrin gives purple color
@)

and it alsoreacts with FeCl, to give violet color.

NH, CI
(R) ©/ (3) Reaction with glucose will give

corresponding hydrazone.

NHNH,
(S) (4) Lassiagne extract of the compound treated

with dilute HCI followed by addition of

aqueous FeCl, gives blood red color.

(5) After complete hydrolysis, it will give
ninhydrin test and it DOES NOT give positive
phthalein dye test.

-1 9 f T et &1 GEi-11 H & T Iugad Yereli (observations) | el & AR I faeed &1 7+ |

-1 -1
NH, H 0
N\)J\
(P) . OMe (1) fersat SEUSaH (phenyl diazonium)
HO
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o B fafepar drerr ot (dye) < B |

O}\NH . O
Q) @H{N%OMe (2) FFET8f$ (ninhydrin) & <amwRr STfafHaT
0)

ST (purple) ¥ <l & 3R I8 FeCl, & 1

arfaferar wxas ST (violet) T <l B I
NH, CI
(R) ©/ (3) e[ W ArfAfhar TTa (corresponding)
BI$99iM (hydrazone) <t |
NHNH,
S) (4) 3w &1 o faTs (Lassiagne extract)

a9 HCI 31 f3afd (treated) w371 & 1@ el
FeCl, fe™ R At efrel 7 <l 8 |

(5) golcar et srqeed @ d1e, I8 (Meig
(ninhydrin) TET0T <7 3R I8 FHRIAD et
5% (phthalein dye) T¥etoT T8t T & |

A P>1Q—>5R—>4S>2
B) P>2.Q—>5R—>1S>3
C)P>5Q>2.R>1;S—>14
D)P—>2.:Q>1R—>5S—>3
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Ans. B

Sol.  Aniline or Anilinium salt on Reaction With Ph — N3, will given yellow dye.

So (R) will Match will (1)
— In Lassiagne test
Fe’* + SCN™ — Blood Red Color
No options have "S" in given compound of so (4) does n't match with anyone
— Phthalein dye test

0) OH
O + @ ——> Phenophthalein
o
Il
O

— Nintlydrin test
option "Q" will given Amino Acid After Hydrolysis, but does n't give phthalein test
So will Match with (5)
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