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Read the following instructions very carefully and follow them:

This Question Paper contains 33 questions. All questions are compulsory.

Question Paper is divided into FIVE sections - Section A, B, C, D and E.

In section A - question number 1 to 16 are multiple choice type questions. Each question carries 1 mark.
In section B - question number 17 to 21 are very short answer type questions. Each question carries 2
marks.

In section C - question number 22 to 28 are short answer type questions. Each question carries 3 marks.
In section D - question number 29 & 30 are case-based questions. Each question carries 4 marks.

In section E - question number 31 to 33 are long answer type questions. Each question carries 5 marks.
There is no overall choice given in the question paper. However, an internal choice has been provided in
few questions in all the Sections except Section-A.
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SECTION- A

Question No.1 to 16 are Multiple Choice type questions carrying 1 mark each.

The molar ionic conductivities of AP** and so2- are 189 S cm?2 mol-' and 160 S cm?2 mol-' respectively.
The value of limiting molar conductivity of Al2(SOa4)s will be :

AB* 3R 502~ Al B HIeR D aTcrdbard HA: 189 S cm2 mol-' Td 160 S cm? mol-' & | Al(SO4)s
@) AT AR ATerdhdl &7 A9 81T

(A) 198 S cm? mol- (B) 858 S cm? mol"

(C) 588 S cm? mol' (D) 891 S cm? mol-!

(B)

Which of the following acids represents Vitamin C ?

(A) Saccharic acid (B) Gluconic acid (C) Ascorbic acid (D) Benzoic acid
frr=ferea oral # & o e\ C &1 Fefia a=ar g2

(A) ¥HRE ot (B) @I 37t (C) Tmifdad ot (D) SIZH A
(C)

Rosenmund reduction is used for the preparation of Aldehydes. The catalyst used in this reaction is

(A) Pd — BaSOx4 (B) Anhydrous AICIs  (C) Iron (1ll) oxide (D) HgSOa4
tfesessl @ faRed & ol IorqUs U= Wgad el 8 | 59 JiMWihal § Uga SoRd ©
(A) Pd-BaSO4 (B) fster AICIs (C) === (IN) ffearss (D) HgSO4

(A)

From the elements of 3d series given below,-which element shows the maximum number of oxidation
states?

(A) Scandium (B) Manganese (C) Chromium (D) Titanium
= fag 8¢ 3d & & @l W A BIF Aais dE 9 SifadiaRer saReny g § ?
(A) TR (B) Hirat (C) mifgw (D) feefram

(B)

Consider the following reaction:

=N ™
cC——O0 + C=—=0+Conc. KOH —2—»A+B
Identify A and B from the given options:
(A) A — Methanol, B — Potassium formate (B) A — Ethanol, B — Potassium formate

(C) A — Methanal, B — Ethanol (D) A — Methanol, B — Potassium acetate
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10.

fr=ferfaa s R =R #ifs:

H\ H\ | .
cC—=0 + C=—0 + ¥9lg KOH——»A+8B
e e
fau U fadedi § & A @R B @) ggaH HifTw:
(A) A—5gHTd, B-uIeRiam wide (B) A—veHTa, B—UrefRrm wiHe
(C) A-R7a, B-u=Tdd (D) A—A9HTe, B-uieRrw vfice
(A)

Which alkyl halide from the given options will undergo Sn1 reaction faster?

fou U el & ¥ P Uera 2SS Sn Sifafthar aife fgar I HRm?

(A) (CHs)sC — Br (B) (CH3)2CH — Br (C) CHz — CHz2—Br (D) (CH3)sC — CHz — Br
(A)

The fraction of molecules having energy equal to or greater than activation energy is :
[RHIAUT FAT & IRIGR AAAT AfqH FAT arel 7oA o = 2

(A) A (B) e EaRT (C)K (D) A e—EaRT
(B)

Identify the primary amine from the given options:

faw gu fawedi # & mafys Wi @ A Hif:

(A) (C2Hs)sN (B) (C2Hs)2NH (C) C2HsNH2 (D) (CH3)sN
(C)

The general electronic configuration of d-block elements is :

d-&fTh Tl BT AT Soidefd fa=md 2:

(A) (n—1) d"-"0ns’-2 (B) (n—1) d'°ns'2 (C) (n—=1)d"0ns2-3 (D) (n—1) d°ns'-2
(A)

Match the reagents required for the given reactions:

I. Oxidation of primary alcohols to aldehydes (p) NaBH4
1. Butan-2-one to Butan-2-ol (q) 85% phosphoric acid at 440 K
I1l. Bromination of Phenol to 2, 4, 6- Tribromophenol (r) PCC

(

IV. Dehydration of propan-2-ol to propene
(A)1=(r), 1= (p), N =(s), IV = (q)
(B) 1=(q), = (r), N1 = (p), IV = (s)
(C)1—(s), I1=(q), I =(P), IV—{(r)
(D)1= (p), 1= (s), N =(r), IV =(q)

s) Bromine water
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& g3 sifafshane & forg sfemal & e gafea I

|. TIfA® Yohlgall &1 UfesSEIsSl H STaRITBRT (p) NaBHa

II. sge=-2-30 & qe-2-3ifet (q) 440 K ™R 85% BIehIR® 3t
. BTt &1 2, 4, 6-SIZAHIBEA § S (r)PCC

IV. 9rue-2-3ffal &1 Wdie | fAstelidror BELERE

1—(q), 1=(r), Nl =(p), IV —(s)
1—(s), 1=(q), Nl =(P), IV—(r)
1—(p), 1=(s), N —=(r), IV—=(q)

In a given graph of zero order reaction, the slope and intercept are:

I P B rfAfhar & fog Ay g¢ 9% T1a SR o Ts &

: |
RS
[
2
8 o
c
o
(G
0 Time —»
(A) Slope =k, Intercept = [R]o (B) Slope = —k, Intercept = [R]o
(C) Slope = k/2.303, Intercept = In[R]o (D) Slope = -k/2.303, Intercept = In A
(A) BT = k, 3 @s = [R]o (B) BTal = —k, 3 @e = [R]o
(C) @ = k/2.303, 3id: @s = In[R]o (D) @l =—k/2.303, 3fa: @S = In A
(B)

Nucleophilic addition of Grignard reagent to ketones followed by hydrolysis with dilute acids forms:
(A) Alkene (B) Primary alcohol (C) Tertiary alcohol (D) Secondary alcohol
P 4 TR AfHHS I ATl Affhar & geara a9 ol gR1 Sasmged 4 a8 &

(A) Ve (B) wafi® Tedlelad  (C) JAId Yedierd (D) fg<irs TemIEidt
(€)

For questions number 13 to 16, two statements are given - one labelled as

Assertion (A) and the other labelled as Reason (R). Select the correct answer to these questions from
the codes (A), (B), (C) and (D) as given below:

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion
(A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the
Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion.(A) is false, but Reason (R) is true.
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we |l 13 | 16 & forg, ]1 o Ry v € R v &1 ifidwae (A) @ SR &I SRUT (R) §RT $ifda
frar a1 81 39 UeAl & | SR A9 Ry M Bt (A), (B), (C) R (D) # ¥ g AT

(A) 3If®He (A) 3R HROT (R) IMT T8 8 3R SR (R), AfHAT (A) &) T AT HRAT 2 |

(B) AfA®HA (A) MR HRUT (R) ST FET 8, TRg BRI (R), MDA (A) B FEl @ 81 aval 2 |
(C) 3P (A) WEl B, TR BRI (R) T & |

(D) I1A® (A) T &, TR PRI (A) FEl 2|

Assertion (A) : Phenols are stronger acids than alcohols.

Reason (R): Alkoxide ion is more stable than phenoxide ion.

@A (A) : UeIsial B ol § B TdeIaR 37 & |

PR (R): BIHGAES MM B ol H VohiadIss I+ 31f¥d it 81 2 |
(€)

Assertion (A): For a Daniell cell, Zn/Zn?*(IM) || Cu?* (1M)/Cu with E°cell = 1.1 V, if the external opposing
potential is more than 1.1 V, the electrons flow from Cu to Zn.
Reason (R): Cell acts like a galvanic cell.

AT (A): S Fd B fTT, Zn/Zn2*(IM) || Cu2* (1M)/Cu st E0dd = 1.1V 8, afe faudia 9 fawa
1.1V 38 8 @1 Soidei Cud Zn B 3R JaTg &R+ o 2 |

PR (R): 9 TP Ted Ael &) Hifd ST d=al 2|

(©)

Assertion (A) : Benzoic acid does not undergo Friedel - Crafts reaction.

Reason (R) : Carboxyl group is deactivating and the catalyst aluminium chloride gets bonded to the
carboxyl group.

A (A) : TZH A WIS — HIdcH ITMAfHAT gRid 781 dal B |

BRI (R) : BEiffAs T8 FiFas W ¥ 10 SORe TIRFRM FiREs SEifiad Gqg 9 rdfid
g AT 2|

(A)

Assertion (A) : Fructose is a reducing sugar.

Reason (R) : Fructose does not reduce Fehling solution and Tollen's reagent.
IFABA (A) : WAl TH Iuarl qHY B |

PR (R) : Baest, Bl e iR Sfaq ifeHe 1 smufad w8 & g |
(C)
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SECTION -B

Define the following terms :

(a) Half life period (t12) (b) Effective collisions 1x%x2
fr=ferRaa ugl @t aRwmyr faRew:
(a) 318 (t1r2) (b) y4TET HeEee 1x2

(a) Half-life period (t12) :- The half-life of a reaction is the time in which the concentration of a reactant is
reduced to one half of its initial concentration. It is represented as t12.

(b) The collision in which molecules collide with sufficient kinetic energy (called threshold energy) and
proper orientation, so as to facilitate breaking of bonds between reacting species and formation of
new bonds to form products are called as effective collision.

A solution containing 60 g of a non-volatile solute in 250 g of water freezes at 270.67 K. Calculate the

molar mass of the solute. (Kr of water = 1.86 K kg mol-"). 2
250 g 5Tt # forst srarerefiel faera & 60 g By 911 faera 270.67 K R g =rar 2 | fdelg & #leR
S BT URGA BIfY (G & foTg Ki = 1.86 K kg mol-1). 2
w2 = 60g, Mz=7? w1 = 250g, M1 =18 g/mol

ks = 1.86 K kg mol-'
ATe =Tt—Ti=270.67 K- 273.15 K
=-248K

_ K¢ xw, x1000
AT x Wy

M2

_1.86 x60 %1000
2.48 x250

=180 g mol-"

Molar mass of solute = 180 g mol-"

Which of the following compounds will react more rapidly by Sn1 reaction and why?
frfoaRaa Aiffret § & & Syl aifafshar gR1 ot daan & sifafshar sy &k «=i?
CHs

(a) CH3—(I3—Br or 31erdq1 CH3CH2Br

CHs

(b) Arrange the following compounds in the increasing order of their boiling points:
Bromoform, Dibromomethane, Chloromethane, Bromomethane 1%x2

(b) Fr=ifeiRad AiffreT &1 ST@ F@UTdl & dgd gY HA H R B

AAIBHE, SR, FARTAA, SAHIT 1x2
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(a) Reactivity of Sn1 reaction o stability of carbocation

39320 5 1°
CHs

So, CH3—C—Br will react more rapidly than CH3CH2Br
EHs

(b) Since boiling point increases with increasing molecular mass due to the greater magnitude of Vander
wall's forces of attraction, So, the boiling points of these compounds increases in the order.

Chloromethane < Bromomethane < Dibromomethane < Bromoform

(a) Write the stepwise mechanism of nucleophilic addition reactions in the carbonyl compounds. 2

(a) wrEiE Al § AfEREN AT siffehaneli & fog ueen: franfafey foafag | 2
OR 37271

(b) How will you convert the following:

(i) Toluene to benzoic acid. (i) Ethanol to 3-Hydroxybutanal

(b) Mg fr=feRad FUTIRYT HH T~ HRA?

(i) SfeET & JAISH 31 (ii) e | 3-BTSSiaiIeTd 1x2

(a) Stepwise mechanism of Nucleophilic addition reactions in carbonyl compounds.

A nucleophile attacks the electrophilic carbon atom of the polar carbonyl group from a direction
approximately perpendicular to the plane of sp? hybridised orbitals of carbonyl carbon. The hybridisation
of carbon changes from sp? to sp? in this process, and a tetrahedral alkoxide intermediate is produced.
This intermediate captures a proton from the reaction medium to give the electrically neutral product. The
net result is addition of Nu- and H* across the carbon oxygen double bond.

- Nu
5] He
(2] ke fast ars,
<« - _—
_— b o <« b OH
3
o
(%]

step 2

Tetrahedral intermediate Addition Product

Planar

(b) (i) Toluene to benzoic acid

CHs KMnO4—KOH COOK 00 COOH
> —_—
Heat

Benzoie acid

(i) Ethanol to 3-hydroxybutanal

OlH
Cu, 573K dil.NaOH
CHaCH:0H — 2228 chscHo 22T AI: | CH3;— CH — CH> CHO
Ol

Ethanol Ethanal Condensation 3 - Hydroxybutanal
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(a) What happens when Glucose reacts with Nitric acid? Write chemical equation.

(b) Write one structural difference between DNA and RNA. 1%2
(a) T BT € 99 TBIS ARIGH oA b Wi AMAHAT HIAT 87 ARSI fARay |

(b) DNA 3R RNA & €19 Te Axa-TcHd iR forfay | 1x2
(a

On oxidation with nitric acid, glucose yield a dicarboxylic acid, saccharic acid. This indicates the presence
of a primary alcoholic (-OH) group in glucose.
CHO COOH

(CHOH)s _Oxidation _  (CHOH),
I I
CH20H COOH

Saccharic
acid

(b)

In DNA molecules, the sugar moiety is B-D-2-deoxyribose whereas in RNA molecule, it is p-D-ribose.

5 5
HOH,C (0] OH HOH,C (0] OH

OH OH OH H
f—D-ribose f—D—2—-deoxyribose

SECTION -C

(a) Draw the geometrical isomers of the given complex:

[Pt(NH3)2Cl2]?*
(b) Write the electronic configuration of d° ion if Ao < P.
(c) What is an ambidentate ligand? 1%x3
(a) QY gV ¥ & SAMAIY FHGd 918G
[Pt(NH3)2Cl2]2*
(b) d5 3 &1 gorggivG = faRay afd Ao<P )
(c) SwEh ferve @am 87 1x3
(a)
[Pt(NH3)2Cl2]*2
NH3\Pt/CI Cl o NHs
NH:,/ ci NH3 Cl
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(b)d® Ao<P

3
tg eg”

(c) Ambidentate ligand: A ligand which contains two donor atoms but only one of them forms a
coordinate bond at a time with central metal atom/ion is called an ambidentate ligand. Some common

examples are given below:

eg.
0
nitrito —N nitrito — QO
(N donor atom) (O donor atom)
M €— SCN M <€— NCS
thiocyanato isothiocyanato
(S donor atom) (N donor atom)
M <— CN M <— NC
eyano isocyano
(C donor atom) (N donor atom)

Write chemical equations for the following reactions: (Do any three)

(a) Hydroboration - oxidation reaction

(b) Williamson Synthesis

(c) Friedel-Crafts Alkylation of Anisole

(d) Reimer-Tiemann Reaction 1%x3

fr=forRea sifeanel & fog samafe afes fafay (@ = i)
(@) BISSIARIAT— JiTaiTdHRoT SrfHfhar

(b) faferama= dzeryor

(c) VT BT WIS — Hraed Yfowmerm

(d) IIEFR — A s

(a)

Hydroboration oxidation: Addition occurs in accordance with anti-Markovnikov’s rule.

R—CH=CH, + %(BH3)2 —» (R—CH,—CH,)B

Diborane
3H,0,
————— 3R—CH,—CH,—OH + H;BO3
OH,H,0 2 2 3
- 1° Alcohol
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(b) Williamson synthesis: It consists of reacting an alkyl halide with sodium alkoxide or sodium

phenoxide to form ether.

+ _
R—X + Na—0O—R’ —>» R—O—R’ + NaX

Alkyl halide Sodium alkoxide Ether
(c)
O—CHs OCHs OCHS3
CHsCl/anhyd.AICI5.CS2 . CHs
(Friedel craft alkylation)
Anisole
CHs (Minor)
p-Methoxytoluene
(Major)
(d) Reimer-Tiemann reaction: Treatment of phenol with chloroform in the presence of sodium

hydroxide followed by hydrolysis of resulting product gives o-hydroxybenzaldehyde

(salicylaldehyde) as a major product
OH of

ONa
CHCI2
CHCls + (aq) NaOH_ NaOH HsO+
340 K

Phenol Salicyladehyde
(2-Hydroxybenzaldehyde)

(a) Give chemical tests to distinguish between the following pairs of compounds:

(i) Phenol and Benzoic acid

(i) Propanal and Propanone

(o) FrifeiRad el & AT § fvig B @ g wrarafie whe R

(i) W SR Ivlgd 31t

(il) U SR WU

(b) Which one of the given compounds is a stronger acid and why?

fau gy AIffrel § & B JaaR 3 © AR T ?

CH2FCH2CH2COOQH or a1 CH2CHFCH2COOH 2+1
(a)

(i) Phenol and benzoic acid: Benzoic acid reacts with NaHCOs giving CO:2 gas with effervescence,

whereas phenol does not.

COOH COONa

+NaHCO; ———> @ + H20 + COxT

Benzoic acid Sodium benzoate
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(ii) Propanal and propanone:
lodoform test: This test is given by propanone and not by propanal. Propanone on reacting with hot
NaOH/Iz gives a yellow precipitate of CHI3 while propanal does not.

2NaOH + I — Nal + NaOl + H20
CHs —(|I|—CH3 + 3NaOl —> CHIsl + CH;COONa +2NaOH

Sodium Yellow Sodium
0 hypo-iodite ppt. acetate

(b)
(IJHz—CHz—CHz— COOH  CHs- (IZH — CHz2- COOH

S (-1
—I (inductive effect is distance dependent)

—| o= acidic strength.

Show that the time required for 99.9% completion in a first order reaction is 10 times of half-life (t1.2) of

the reaction [log 2 = 0.3010, log 10 = 1]. 3
SeITgY & e dife a1 arfAfshar 9 99.9% ifdfshar qui 8M # o w9a sifdfshan @t iy (tz) &1 10 A1
8IdT g | [log 2 = 0.3010, log 10 = 1]. 3
‘- 2.303|Og@
k R
2.303 . 100 loq 100
tooow -k 9100-99.9 _ 90.1 _ log10® _ 3log10
too, 2303, 100 logl00 log2 03010
k 100-50 50
tege,  3.01

to9.9% = 10ts0%

Define the following terms:

(a) Glycosidic linkage  (b) Primary structure of protein (c) Disaccharides 1x3
frferRaa o”i @1 aRvm fafeg:
(a) TATZHIASE §¢ (b) WM B wAfAE G (ORSEESERES 1x3

(a) The linkage between two monosaccharide units in a oligosaccharide or a polysaccharide through
oxygen atom is called glycosidic linkage.
(b) The specific sequence in which various a-amino acids present in a protein are linked to one another

is called its primary structure. Any change in its primary structure creates a new protein.
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(c) The sugar which on hydrolysis gives two units of monosaccharides is called disaccharide.
Disaccharides are crystalline solids and are soluble in water. Sucrose, maltose and lactose are
disaccharides.

Hydrolysis of sucrose is called inversion of cane sugar. Sucrose is a disaccharide because on
hydrolysis, it produces two monosaccharides namely D-(+)-glucose and D-(—)-fructose.

Ci2H2 044+ H20L> CeH20g + CgHipOqp

_Sucrose D™ (+) Glucos e D™ (-) Fructose
(Disaccharide) (Monosaccha ride) (Monosaccha ride)

(a) Write the IUPAC name of the given compound:

fau gy Afre &1 o gt v ¥ AW o

CH2=CH-CH2-CH2-Cl

(b) Why is thionyl chloride preferred for preparing alkyl halides from alcohols?

Uehlaldl 9 Ufedhd gags] & faved @ oy arifd daR1ss &1 merfiear @i <1 il 2 ?

(c) What happens when Methyl bromide reacts with KCN?

T BT & o9 AT sEss KCN & |11 orfiifshar sl 87 1%x3

(@)

1 2 3 4
CHz = CH - CHz — CH>—-ClI

4-Chlorobut-1-en

(b) The byproducts of the reaction, i.e., SO2 and HCI being gases escape into the atmosphere leaving
behind alkyl chlorides in almost pure state.
(c) CHsBr + KCN — CH3CN + KBr

Calculate emf of the following cell at 25°C:

Sn/Sn2* (0.001 M) || H* (0.01 M) | Hzg) (1 bar) | Pts)

Given: E°(Sn?*/Sn) =-0.14 V, E° H*/H2=0.00 V (log 10 = 1) 3
25°C R fA=falRad 1 &1 emf uRabfera s

Sn/Sn2* (0.001 M) || H* (0.01 M) | Hag) (1 bar) | Pts)

f&am 2: E°(Sn2*/Sn) = -0.14 V, E° H*/H2 = 0.00 V (log 10 = 1) 3

0.06
Ecell = ﬁgeu - Tlog Q

-3
goel = +0.14 — 0:06,,,, (10°7)
2 (107%)?

-3
=0.14-0.03log 19
107

=0.14-0.03 x log10
=0.14-0.03 =0.11V
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SECTION-D

The following questions are case-based questions. Read the case carefully and answer the
questions that follow.

frfoRaa uea du—amenRa uea 2| 9 1 |FFyEs ufey iR Ry v ael & s AR |

In a galvanic cell, chemical energy of a redox reaction is converted into electrical energy, whereas in an
electrolytic cell the redox reaction occurs on passing electricity. The simplest galvanic cell is in which Zn
rod is placed in a solution of ZnSO4 and Cu rod is placed in a solution of CuSOa4.

The two rods are connected by a metallic wire through a voltmeter. The two solutions are joined by a salt

bridge. The difference between the two electrode potentials of the two electrodes is known as
electromotive force.

In the process of electrolysis, the decomposition of a substance takes place by passing an electric current.
One mole of electric charge when passed through a cell will discharge half a mole of a divalent metal ion
such as Cu?*. This was first formulated by Faraday in the form of laws of electrolysis.

AN da #, YSta Afwfhar ) arfe o, g St § aRafitfa 8xft 8, w@fE degaemeaeh da 3
faega ar1 yarfRd e W YSted sfafsa B 8 | WRadd ed A9 # Zn B BT ZnSO. e # 3@
T 8 3R Cu B &1 CuSO4 faera # T &ren 2| Sl B8l &1 dleedie] & A ¥ g7kad dR gRI
SIS ST & | & faed=l & Favr | §RT SireT ol 8 | QM1 Sodgisi @ Soldgrs faval & i ®l ded
qEd I (emf) HBT T © | dgfaedac Ihd H [Igd uR1 Farfed &)1 W= uared &1 ovees s 2 | fa
A H A U A1 fAga A garfed dRe R fGEaied s 9 Cu2 & a71e Al fa|fiid 81d € | Jasem
JegaerageH 9 & U H BIIS 7 39 GAGE (ST o |

Answer the following questions : frr=folaa vt @ SR <€iRT:

What is the function of a salt bridge in a galvanic cell ? 1
o=l A # ofaur g F a1 TBR T ?

A salt bridge carries out two important functions:

(a) It allows only flow of ions through it. Thus, the circuit is completed.

(b) It also maintains the electrical neutrality.

When does .galvanic cell behave like an electrolytic cell ? 1
el A P9 U I AU Al B Hifd g8R Bl 2 ?

If the value of external voltage exceeds the voltage of Daniel cell (1.10 V), the reaction takes place in
opposite direction, i.e., the cell functions like an electrolytic cell.

Can copper sulphate solution be stored in. a pot made of zinc ? 1
Explain with the help of the value of E° cell.
F1 i F 99 909 § PR Fewe [Aoaad WeIRd fbar o daar € ? E° 9d @ 719 &) 98l 9 e

BT |
(E°Cu2* / Cu = 0.34 V)
(E° Zn2*/Zn = — 0.76 V) 2

For this we have to check whether the following reaction will take place or not.
Zn (s) + CuSO4 (aq) — ZnS0O4 (aq) + Cu(s)

0 0 0
Ecal =Ec 2 /oy ~Egnt 7y =0:34 = (- 0.76) = 110V

cell
As EZ,, is positive, the reaction will take place. Therefore, we cannot store copper sulphate in zinc pot.
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(a)

Sol.

(b)

Sol.

OR

How much charge in terms of Faraday is required for the following:

(i) 1 mol of MnO4~ to Mn2* (i) 1 mol of H20 to O2 2
(c) fFr=feiRed & sruegd & forg HRIS SMIe &1 aegdmdr BIf?

()1 " Mno; @1 Mn2* § (i) 1 A H:O &1 Oz ®

(i) MnO7 —>Mn?*

Oxidation number of Mn changes from +7 to +2.

Quantity of charge required = 5F = 5 x 96500 C = 482500 C
(i) (i) The electrode reaction for 1 mol of H20 is given as

H,O — 2H" +%02 +2e”
.. Quantity of electricity required = 2F = 2 x 96500 C = 193000 C

The nature of bonding, structure of the coordination compound can be explained to some extent by
valence bond theory. The central metal atom/ion makes available a number of vacant orbitals equal to
its, coordination number. The appropriate atomic orbitals (s, p and d) of the metal hybridise to give a set
of equivalent orbitals of definite geometry such as square planar, tetrahedral, octahedral and so on. A
strong covalent bond is formed only when the orbitals overlap to the maximum extent. The d-orbitals
involved in the hybridisation may be either inner d-orbitals i.e. (n—1) d or outer d-orbitals i.e. nd. The
complexes formed are called inner orbital complex (low spin complex) and outer orbital complex (high
spin complex) respectively. Further, the complexes can be paramagnetic or diamagnetic in nature. The
drawbacks of this theory are that this involves number of assumptions and also does not explain the
colour of the complex.

IuHEEAIe ARE § EeT &1 YEHf, I B ARAT 98 G §RT B 88 ddb &I off daall o |
BT T IRHAM]/IMRIE SUHEHAS 6l & RaR Rad $e7d Sudel a1 € | 81 & IUYad IRAIvadH:
FID (s, p AR d) FHRT 3 A= sfafrl I a7 Foael), agshdard U9 ie—Haaid Nfs & THwe
FeID] S FYTAI < & | TP Yac] AedIaid ey T4l a1 & Ofd e SfHaH AT R § | FhROI
# aftaferd d-®merd a1 (n—1) d S1raT 918l d-®eTd AT nd 81 Fad & | 39 TR Hfd dae Hag: idRk®
HeTh Ao (M U=l Aqhdl) R 918 Herd Aghd (ST U=hUl Hdhd) Pl o | s AfdRad daai
B Y FFFEBIY ral GfgrEad 8 bl € | 39 Rigra & Bl & b g8 smal woednrd afFEierd
g q1 I% d@e B T B AR TE R Ui 2|

Answer the following questions :

fr=ferRaa yeAi @ SR ey

Predict whether [CoFe ]3>~ is diamagnetic or paramagnetic and why?
[Atomic number: Co = 27] 1

e BT f [CoFs > ufigraia 8 3@l g, 3R Fi?
[URHIO1 97 @ Co = 27]
Paramagnetic because 4 unpaired electrons are present. (sp®d? hybridisation)

What is the coordination number of Co in [Co(en)2 Cl2]*? 1
[Co(en)z Clo]* H Co @) SUNTERTATST H&AT T ® ?
Coordination number of Co in [Co(en)2 Cl2]*= 6
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(i) Write the IUPAC name of the given complex:

QU g dgd &1 o g Ut U A 9 fafay ¢

[Pt(NH3)2Cl2]2*

(i) Explain [Co(NHa)e]®* is an inner orbital or outer orbital complex. 1+1
[Co(NHa)e]** Udh STdR® derds fdl dTel HeTd Adhel 8, ST BIFTY |

(i) Diammine dichloridoplatinum (1V)

(i) Inner Orbital complex: d2sp® hybridisation, inner d-orbitals (n — 1)d are involved, no unpaired electron.

OR

Using valence bond theory, deduce the shape and hybridisation of [Ni(NH3)s]2*

[Atomic number of Ni = 28] 2

HATSTEHAl ey G @ SMgR R [Ni(NHa)s]?* B1 JMafd do HaHoT &1 M ST |

[U=HTY] hHTD Ni = 28]

Shape : Octahedral

Hybridisation: sp3d?

Outer orbital complex.

No pairing is caused by NHs ligands.

SECTION - E

(a) An amide 'A" with molecular formula C7H7ON undergoes Hoffmann Bromamide degradation reaction
to give amine 'B'. B' on treatment with nitrous acid at 273-278 K form 'C' and on treatment with chloroform
and ethanolic potassium hydroxide forms 'D". 'C' on treatment, with ethanol gives 'E' Identify ‘A" 'B', 'C' 'D’
and 'E'. and write the sequence of chemical equations. 5
C7/H/ON afdas 3 &1 &3 TAES 'A' BHAM  gHMgs feiexo Ifafhar gr1 vHi= 'B' <ar 2|
273-278 KW 'B', TSS9 37 © W1 J1fAfhAT PR 'C' 3R FARIBIH de WHifere WA sEsiass
& A1 AMfHRAT HRS 'D' g91ar 81 'C' uIA & W IAfBRT wRa 'E'<ar g 1'A''B', 'C''D' iR 'E. @
T PIFTY TFoIT IS AHHIN & A Bl foafag | 5
OR 3@l

(b) (i) (1) What is Hinsberg's reagent?
(2) Arrange the following compounds in the increasing order of their basic strenght in gaseous
phase :
C2HsNH2, (C2Hs)3N, (C2Hs)2NH
i) Give reasons for the following :
1) Methyl amine is more basic than aniline.
2) Aniline readily reacts with bromine water to give 2, 4, 6 - tribromoaniline.
3) Primary anines have higher boiling points than tertiary amines. 2+3
b) (i) (1) fe=aart sifAdmH® a1 87
(2) Fr=rferRaa dfiiet &1 39 yraen § I@T Gl g3 ARGT WA H Fafkerd HifvTg:
C2HsNH2, (C2Hs)3N, (C2Hs)NH

Py

(
(1) Xl @ gar # afdra i e eRa 2 |

(2) ¥felm, S o1 &\ S | Affea wRe 2, 4, 6 - gIEFH Ve T B

(3) e T @ gor # wfie THET & wYHie ST B E | 2+3



Sol. (a)

I
C — NH2 NH: N2X-
Br,/KOH HNO:
@ 273-278K
Aniline )
(B)
CHCI; |[KOH/EtOH CH;CH0OH
I @
@ (Benzene)
Phenyl
isocyanide
OR

(b) (i) (1) Hingsberg's reagent.
(2) Basic Strength in gas phase:
(C2Hs)3N > (C2Hs)2NH > C2HsNH2
Reason: Higher the + IE of alkyl group, higher will be electron density on nitrogen atom and hence
higher will be the electron donating power and then follows the basic strength.

NH2

CHsNH2 > Basic Strength
(it) (1)
Reason: +I.E. of methyl group increases the electron density on nitrogen atom whereas —RE of phenyl
group decreases the electron density on nitrogen atom hence basicity follows the above order.

NH:2 NH2

Br
Bra/H20 &

(2) Br

Due to + RE of NHz group the electron density of benzene ring increases at both ortho and para
position so in presence of Br2/H20, aniline gives 2, 4, 6—tribromoaniline.

(3) Primary amine > Tertiary amine .....Boiling point order.

Reason: Primary amines form intermolecular hydrogen bonding but tertiary amines do not form any
hydrogen bonding. So, boiling point of primary amine is higher than tertiary amine.
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Attempt any five of the following :
(a) Why Zinc is not regarded as a transition element?

(b) What is Lanthanoid contraction?

(c) Why is first ionization enthalpy of chromium lower than that of Zn?
(d) Why are transition elements good catalysts?

(e) Compounds of transition metals are generally coloured. Give reason.
() Out of KMnO4 and K2MnO4 with one is paramagnetic and why?

(

9) Complete the following ionic equation : Cr20%7 + 14H* + 6e- —— 1x5
frrafafed § @ fo dfg & Stk AR :
(a) fid @1 AHAT d@ R TE AT S 87
(b) RIS IMgET 91 87
(c) fSiw & gor ¥ HIfEE 3 yed oee e o &I Bkl 27
(d) HHHAY T T ITH SARD BNl 87

) Y argell @ Afe wma: EE A 7 | s AR
(f) KMnO4 @ KeMnO4 &1 T H, BIF |1 T AJFHOI @, AR Fi?
(9) fraferRea smafies FHieRor qui ST : Cro027 + 14H* + 6e- — 1%x5
(a) Zn have fully filled d —subshell in elemental as well as in stable oxidation states — hence Zn is not
regarded as transition element.
(b) Lanthanoid contraction: if we move along lanthanoid series ie. From Ce to Lu — there occurs a gradual
decrease in atomic radii called Lanthanoid contraction.
(c) First ionisation enthalpy of Cr lower than that of Zn because Cr has stable d® configuration. In case of
Zn electron comes out from completely filled 4s-orbital. So removal of electron from zinc requires more
energy as compare to that of Chromium.
(d) Transition elements have partially filled d-orbitals so they can easily withdraw the electrons from the
reagents or give electrons to them depending on the nature of the reaction. They also have tendency to
show large number of oxidation states and the ability to form complexes which makes them a good
catalyst.
(f) KMnO4 — Mn7* — 3d0 4s0 ; KoaMnO4 — Mn8* — 3d" 4s0
In KMnO4 — Mn is in +7 oxidation state and configuration 3d° 4s°. So diamagnetic but in KaMnO4 — Mn8*
— 3d'4s% — paramagnetic due to presence of unpaired electron.
(9) Cr,0Z™ +14H* +6e~ — 2Cr** + 7H,0

(a) (i) Define reverse osmosis.

(ii) Why are aquatic species more comfortable in cold water In comparison to warm water?

(i) A solution containing 2 g of glucose (M = 180 g mol-") in 100 g of water is prepared at 303 K. If the
vapour pressure of pure water at 303 Kis 32.8 mm Hg, what would be the vapour pressure of the solution?
(a) (i) ftreir™ TRIRVT B gRAINT B |

(ii) STefra el & forg T ST & o # S Wil § @1 S IRTRRIS R 87

(i) 303 K9  100g 5T # 2 g 7@IE (M = 180 g mol-') 1 HraiaR fdera a9 a1 | afs 303 K R g
STl BT a1 &9 32.8 mm Hg & A1 fIe@e &1 919 g9 &1 811? 1+1+3
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(b) (i) Predict whether Van't Hoff factor will be less or greater than one, when Ethanoic acid is dissolved
in benzene.

(i) Define ideal solution.

(iii) Calculate the mass of CaCl2 (molar mass = 111g mol-') to be dissolved in 500 g of water to lower its
freezing point by 2K, assuming that CaClz2 undergoes complete dissociation:

(Kt for water = 1.86 K kg mol-1) 1+1+3

(b) (i) VIHTE® 3% BI dwoi4 H "l WR UNfA PIY 6 ave 8% [urd g | HH 811 A1 3 |

(ii) amreEt faeraa @ uRemer foRey |

(iii) CaClz (AleR §&@¥H = 111g mol') & S S &1 UR&be difory R 500g et # faelld &= W
fesia § 2K @1 &+ 81 oY, I8 A1 §¢ f% CaCl ®1 qui fa=iiore &1 7 2| 1+1+3
(5 & fog K= 1.86 K kg mol-")

(i) The direction of osmosis can be reversed if a pressure larger than the osmotic pressure is applied to
the solution side. That is, now the pure solvent flows out of the solution through semipermeable
membrane. This phenomenon is called reverse osmosis.

(ii) Aquatic species are more confortable in cold water in comparison to warm water because of the
solubility of gases in liquids decreases with rise in temperature.

(iii) W1 =100 g, W2=2g P? =32.8mmHg
Mi =18 g mol-’ M2 = 180 g mol-"
I310 —P; _ W, xM,
PO MyxW,

328-P,  2x18
32.8 100 x180

32.8—P1=232.8x2x 103

32.8—P1=65.6x 106

P; = 32.8 — 0.0656

P1=32.7344 mm Hg.

=2x 103

OR
(b) (i) Acetic acid dimerizes when dissolved in benzene and thus the Van't Hoff factor is less than 1.
(i) Ideal solution = Those solutions which obey Raoult's law are called ideal solutions. When the forces
of attraction between A—A, B—B are similar to A—B, then A and B will form ideal.

(iii) CaCl, —>Ca(2a+q_)+2Cl(‘aq)

(t-a) I 2a
i=1+2a=3 (*- a=100%)
ATi=ixKix M

w/111
2=3x%x1.86x ———
0.5

—  2=3x186x —
555

= w=19.892 g



