
04a) Sta 
Statement (a) is correct. [Co(CN) 

Co3=1s,2s,2p°.3s, 3p, 36 

Hence, A, of [Cr(HO)61 > [Mo(HO)% 

From above table, 

is a strong field ligand and as it approaches the 
metal on, the lectron must pair up. 

The plitting of the d-orbita into two sets of orbitals 

A, of [Ti(HOsP" > A,of [Ti(HO)sIF 
CN 

Or 

(a) CFSE = 3(-0.4) + 1(0.6)=-0.64, 

(iv) (c) CFSE for octahedral and tetrahedral complexes in as Octahedral complex [Co(CN)G] * may be 4 
are closely related to each other by formula A represented as 129e 

d-y,d where, A, = CFSE for octahedral complex, 

A-CFSE for tetrahedral complex 3d eg orbitals 

LILIK Ao 
According to question, A = 18000 cm 

4 1Horbtals AA 18000 cm 

Here, for a ions, three electrons first inter orbitals with 

parallel spin out the remaining may pair up in t2g Orbital 

giving rise to low spin complex (strong ligand) field. 

Co(CN)1 has no unpaired electrons and will be in 

= 4x2000 cm 
= 8000 cm 

Hence, correct choice is option (c) 

2. () (c) Conductivity always decreases with decrease in 

concentration for weak and strong electrolytes. This 

is explained by the decrease in the number of ions 

per unit volume that carry current in solution on 

dilution. Hence, Assertion is incorrect but Reason is 

low spin configuration.

() (b) Based on spectrochemical series, ligands 

arranged in increasing order of crystal field strength 

are as 
correct. 

NH <en < CN <CO (i) (c) Pure water has small amounts of hydrogen and 

hydroxyl ions (-107 M) due to which it has very low 

conductivity (3.5 x 10 Sml) 
Hence, assertion is correct but reason is incorrect. 

() For [Cr(HO)s12 and Cr2 [Ar].3d 

0.6 A 
(ii) (a) When electrolytes are dissolved in water, they 

furnish their own ions in the solution, hence the 

Energy Conductivity increases. **** 

-0.4 A Average energy of 
d-orbitals in symmetrical 

crystal field 

Hence, assertion is incorrect but reason is correct. 

(iv) (a) Since, conductivity depends upon the number of 
ions per unit volume. Therefore, the conductivity of 
strong electrolytes decreases on dilution due to 
decrease in number of ions per unit volume. 

Splitting in an 

octahedral crystal field 

ASH0 is a weak field ligand, so pairing of electrons 
does not oCCur. 

Hence, both Assertion and Reason are correct but 
Reason is the correct explanation of Assertion. 

Or CFSE for [Cr(H,0)P = 3(-0.4A,) + 1(0.6A,) = -0.6A, 
4Crystal Field Stabilisation Energy (CFSE) (a) Molar conductivity of weak electrolytic solution 

increases on dilution, because as we add excess 
water to increase the dilution, degree of dissociation Oepends on Zet and for 3d-series, Zet is less than 

4d -series. 
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CHCONH2 
Br2 increases which leads to increase in the number of 

10. (c) NaOH ions in the solution. Thus, Am show a very sharp 

COOCH Hofmann 
increase. 

bromamide 
reaction Hence, both Assertion and Reason are correct but 

Reason is the correct explanation of Assertion. 

3. 6) In alkaline medium, glycine predominantly exists as 

an anion. It is shown as follows ChH 
HN-CH2-COO+OH 

HaN-CH2-CO0+ H0 
(1) 0.0693 

4. (a)2 for first order reaction. So, it is 

(1) independent of initial concentration. 
Or 

5. (6) Sulphuric acid removes the elements of water from 

cotton 
(b) NH2 +CHal 

Or 

(a) Electronic configuration of group 17 elements is 

ns nps All these elements have seven electrons in their NH2CHa + Na2CO 
outermost shell which is one electron short of the next 

N-methylanilinium iodide noble gas. 

6. c) Ca" is the strongest reducing agent as its value of 

reduction potential is the lowest. (1) -NHCH3 + CO2 + 2Nal 

7. a) Given figure shows the structure of simple cubic 
N-methylaniline 

CHgl 
NaCO 

unit cell. 

In simple cubic (sc) unit cll, each corner atom is 
shared between 8 unit cells. 

N(CHa)a>"CHal 

-NICHhl2 Or 

)Contribution of each atom per unit cell located at 

face-centre in a fcc unit cellis 0.5 or 
N,N-dimethylaniine N.N,N-trimethylanilinium 

iodide 

NagCOs 
8. (a) 5-chlorohexan-2-ol is the lUPAC name of given 

KONCHb co compound. 

2Nal Ho-C-CHg-C--CHs J2 
N,N,N-trimethylanilinium 

carbonate C OH 
Or 11.(c) The starting material used for the industrial 

preparation of phenol is cumene. C) Alkenes react with water in the presence of acid as 
catalyst to form alcohols. In case of unsymmetrical 
alkenes, the addition reaction takes place in CHa CHs 
accordance with Markownikoff's rule. HaC CH HC-C-0-0H 

CHg CH= CH2 + HO HC-CH-CH 
Propene 

OH H0 

Propan-2-ol 
Cumene Cumene 

hydroperoxide 9. (b) Primary alcohols containCHOH group. 
CH OH 

SO, HC-C-CH, OH iS a primary alcohol. 
(1) CH3COCHs 

CH3 Acetone 

Phenol 



HOH COONa 17. NHCOOH NHCOCH NH2 

KCN aic B,Cc00 
-Conc NaOH 

HOO
Açetantioe 

Br 
eabenae Berzy Sodium NH2 D-bromo 

acetanilide 
aicoho benzoate 

aaenyoe does not have atydrogen. On reactiorn 

akai t undergoes Cannzzaro reaction 
Assertion s noorect but Reason s correct (1) 

Assertion and Reason are corect and Reason 
he coTect expianation of Assertion All alkyM 

es yieid berzoic acid on vigorous oxidation with 
akaine KMh0, as the entre siðe chain is oxidised to a Or 0 In aniline, the electron pair on nitrogern atom is 

C00group iTespective of the iength of the 

Br 
D-Dromo 

aniine 
C 

(2) 

invotved in conjugation with ring and is less available 

for protonation than that in methylamine. Therefore 

pKvalue of aniline is more than that of methylamine 
and aniline is less basic (as higher the pKp value 

a0on oran (1) 

On waming an aldehyde with freshly prepared 
naca siver nitrate soLution (Tolen's reagent). 

Drgt siver miror S roduoed due to the formation 

(1) weaker is the base). 

Ethylamine is soluble in water due to hydrogen bonding 

T siver meta 

e aloenyos ze ondised to coresponding 

aboxyae anion Ihe reacion occurs in alkaline H 6AA 
edum H 

H0-2ApNH3 3OH Rcoo 
2Ag2HO - 4NH In aniline odue to builky hydrocarbon part, the extent of 

hydrogen bonding is ess and it is not solubile in water 
(1) Silver mimor 

4.Asserton is corect but Reason is incorec 
eranedra void s so caled becaUse t is surounded 18. The amino acids exists as Zwiter ions in aqueous solution. 

Due to this, dipolar salt lke structure amino acids have 

strong dipole-dipole interactions. Thus, their melting points 
are higher than coresponding haloacid which do not have 

salt like character. Secondly, they interact strongly with HO 

due to their sat lke character. As a result. polar amino 

acids dissolve in polar solvents like HO. 

19. Let a=100, a-x =100-30 = 70,t = 40 min 

Dy our sohees terahedraly while octahedral void is so 

caled because t s sUTOUnde by sx spheres 
(1) eoraly 

5 2-chioro-2 methyibutane is fomed when neopentyi 
acono reacs with HC The initaly formed primary 

a0ocaion undergoes rearangement to form more 

SEDe tetay carbocation 

(2) 

CH For first order reaction, 

23090 2303 08 -CHOH 

10 230og 1428 2.309 1o 40 CH 
ereiore Assertion is incorrect but Reason is corect 

(1) 
40 

2.30301548 SaEmen 

n case of haioarenes. the phenyi cation formed 
esJt of sef ionisation wil not be stabilised 

SOrEnoe and therefore Sy 1mechanism is 

40 

k = 891 x 10 min 

0693 0.693 
AlsO = 77.78 min 

k 891x 10 min ore bon Assetion and Reason are corect and 

5 sCorect expianation of Assertion (1) v2= 77.78 min (2) 



.N.e are cale) occupy interstitial sites in the crystal latticoA 22. The compounds in which small atoms liket 

20. ) The conversion of aniline into benzyl alcohol can be 

carried out in the following manner 

known for transition metals because smailWe 

a sent in the 

interstitial compounds. These compounds 

NCI NH easily occupy the position in the voids Dreens Ca 
NaNO2 + HCI 

273-278K crystal lattices of transition metals 
H3PO-H0/Cu, A 

Reduction 

ed in 11 23. When FeSO, and (NHA)2S04 solution are miv Diazotisation 

Benzene 
Aniline 

molar ratio, Mohr's salt (a double salt) is f diazonium 

chloride 

CHa FeSO(aq) +(NHa);SO4laq) 
CH,OH CHC 

CH C1+Anhyd. 
AICl3 

FeSO4 (NH)ESO, R 
Cla(1mol). hv 
8SR 

Side chain FeSO4 (NHa)SO4- 6H0 Fe?* (a 

+2NH(aq)+2S0 laq)+ 
KOH (ag) 

Hydrolysis 
chlorinafion 

Benzene 
Benzyl Benzy Toluene 

Mohrs Because Fe ions are formed on dissolutionot (1) alcohol chloride 

ions. salt, its aqueous solution gives the test of Fe? 
(0) The conversion of benzene to m-bromophenol can be 

carried out in the following manner 

NO 

But when CusO4 is mxed with ammonia, followi 

NOp NH2 reaction cCurs, 

[Cu(NH3)4]S0 CuSO4aq)+ 4NH,(aq)-
This complex does not produce Cu ion, so the 
solution of CuSO4 and NH3 does not give the test ot 

Cu2 

Conc. HNO*| 
conc. H,SO,. 

HCT Br Br 

BenzeneP NaNO, +HC 
0-5°C on. 

NCI 
24. Given, O +e 0; A, H=-141 kJ moi 

OH 
O+ 2e 0; AH=+ 702 kJ mo- 

HO 
As it is obvious from the given data, the formation 
of divalent anion needs more energy as compared 

to monovalent anion where energy is released. 
Yet the nunmber of oxides with-2 Oxidation state of 
oxygen is more evident. 

The reason is that their crystal lattice is more stable die 

to stronger electrostatic forces of attraction involving 

divalent oxygen than the oxides in which oxygen is 

Br 

m-bromophenol (1) 

21. ) Noble gases being monoatomic have no interatomic 

forces except weak dispersion forces and therefore, 

they are liquefied at very low temperatures. Hence, 

they have Iow boiling points. (1) 
Gi) In SF6. the six F atoms sterically protect the sulphur 

atom from attack by water due to steric hindrance. 
Further, F does not have d-orbitals to accept the 
electrons donated by HO molecules. As a result 
of these twO reasons, SF; does not undergo 

hydrolysis. 

monovalent in nature. 

Or 

) Bartlett (1962) prepared a red compound of formula 

O5PtFe. dioxygenyl hexafluoroplatinate (). He 

argued that the first ionisation energy of oxygen 

Op=1180 kJ mol") was almost identical with thai 
of xenon= 1170 kJmol). He thought that f oygs 
could form such compounds, xenon should also 

form similar compounds. He prepared Xe"PtF� by 

mixing PtFo with xenon. 

(1) 
Or 

) Halogens have the smallest size in their respective 
periods and therefore, have high effective nuclear 
charge. As a result, they readily accept one electron 
to acquire the stable electronic configuration of the 

nearest noble gas. In other words, large amount of 
energy is released when a halogen atom accepts an 

electron to form the corresponding halide ion and 
thus, halogens have maximum negative electron 

gain enthalpies. 
(Gi) The thermal stability of hydrides decreases on moving 

down the group. This is due to the decrease in the 

bond dissociation enthalpy (H-£) of hydrides on 
moving down the group where E = O, S, Se, Te. 

Xe* [PtFsJ 
0) (a) Xenon is used for filling radio and televisioln 

Xe + PtF 

tubes. 
(1) (6) Liquid helium is used as a cryogenic agel 

carrying experiments at low temperatures 
(C) Neon is used for filling in sodium vapour d 

and electric discharge tubes used for making 

decorative tubes for advertisement. 
(1) 



RBr +AgF R-F + AgBr 

HC-Br +AgF HC-F + AgBr 
l edge length, a = 250 pm 250 x 10 cm 

Given, 

Density = Bg 
cm3 

(1) 

nber of atoms, Z = 2 Or 
For boc cel 

Molar mass, M=? ) CHCHCI N>CHCHCN20H 

We know tnal, density, d = M 
aN 

Ethyl nitrile 
(A) 

Ethyl chloride CHCHCOOH 
PropanoiC acid 

(B) 

Alc KOHCHCH=H2 2 xM 

(250x10 "cm)" (6.022x1023mol ) Gi) CHCHCHBr or 6g cm 
A Prop-1-ene 

(A) 1- bromopropane 

M=. (250x10cm) (6.022 x 10 mol. x8 HBr,CH,CH-CH r 2 

9.409x8=37.64 g mol g cm CI 
2 2bromopropane 

(B) (3) 
For boc unit cell, 4r = V3a 

8.a 1.782 xzou = 108.25 pm 
27. Initial ilimoles of CHCOOH = 100x0.50 = 50 

Radius, r= 

4 4 
Final millimoles of CHC0OH= 100x 0.49 49 

Millimoles adsorbed = 50 49 1 

1 
Moles adsorbed1000 

(1) 

26.(0 
wurtz-Fitig reaction When aryl halide is heated 
with alkyl halide in the presence of sodium in dy 

ether, halogen atom is replaced by alkyl group and 

alkylarene is formed. Ihis reaction is called 

Wurtz-Fittig reaction. 

Number of molecules adsorbed 

1 x 6.023 x 104 
1000 

6.023x 1020 

Total surface area 
Number of molecules 

3.01x 102 

6.023x 1020 

+ 2Na + R-X ether 

Alkyl 
halide 

2NaX 
Area per molecule = 

Aryl halide Alkylarene 
= 5x1019 m2 

(3) 
Dry ether 

-E2Na -CH
28.() (a) Tollen's reagent test Since propanal is an 

aldehyde, it reduces Tollen's reagent to a shining 
silver mirror but propanone being a ketone, does 

Chlorobenzene -CHg+ 2NaCl 

Toluene (1) 
not. 

()Fitig reaction When haloarenes react with sodium 
in the presence of dry ether, two aryl groups are 
joined together and diphenyl is formed. This reaction 

is called Fitig reaction. 

CH,CHCH0 +2Ag(NH3)2l +30H 
Propanal 

CH CHCO0+ 2Ag+4NH3+ 2H0 
Silver mirror 

Tollen's reagent 

CHCOCH3- No silver mirror Dry +2Naether +2NaX 
Propanone (1) 

(b) lodoform test Acetophenone being a methylketone 
on treatment with NaOI (2/NaOH) gives yellow 
precipitate of iodoform but benzophenone does not. 

Diphenyl 

Dry ether C+Na+Cl 
CH COCHg+ 3NaO1 CsHCOONa +CHI3 

Acetophenone lodoform 

2Nacl NaOl +2NaOH 
CHSCOCHs-
Benzophenone 

> No ppt. 

Dipheny (1) (1) 

Swarts reaction The synthesis of alkyl fluorides is 
cnieved by heating an alkyl bromide/chloride in the 

presence of AgF; Hg2 F2, CoF2 or SbF3. This 

eaction is known as Swarts reaction. 

Gi) The reactivity towards HCN addition decreases as 
+l-effect of the alkyl group increases. Therefore, the 
correct order of reactivity is 

D-tert butyl ketone < tert-butylmethyl ketone 
<acetone < acetaldehyde. (1) 



a by aq 
30.() Hydrolysis of cyclohexyi methyl bromicla r (1) 29.() The order of given reaction is one 

NaOH gives cyclohexyl methanol, 
(1) For first order reactions, 

0.693 0.693 CH,Br 
CHOH Heat aq.NaOn S,2 1/2 (3.0h 

Naty 2.303 aAb 
A (i) Hydrolysis of 1-bromopentane by aq. Nao 

pentan-1-ol. 

or 
(1) 

OH jive 
or log lokxt 

CH CHCHCHCH2-Br+ NaOHHeat 
S2 

A) 2.303 

1-bromopentane Alo 0.693 og 
A 3 h 2.303 

8h 
= 0.8024 

CHCH2A-OH+ NaPe 
Pentan-1ol [Alo antilog 0.8024 6.345 

A] 31. () The spin only magnetiC morment is given by 
=nn+2) 

Thus, ynn+ 2) = 1.8 

(1) 
Alo = 1M; 

A]= Ao-1M 

6.345 6.345 
0.1576 M 

Squaring both sides, 

nn +2)=3.24 
n+2n 3 

After 8 h, sucrose left = 0.1576M (1) 
Or )Pseudo first order reaction The reaction which is 

n +2n-3=0 bimolecular but has order one, is called pseudo first 

order reaction, e.g. acidic hydrolysis of ester. n + 3n-n -3= 0 

(n-1) (n+ 3)=0 
n =1, but n - 3 is not possible, 

CH COOCHs + HO CHC0OH+CHOH 
(1) 

Thus, n = 1 i) Given, t12 = 37.9 sec 

Initial concentration =[Rlo It means that one unpaired electron is present, ie t 
IS Copper. Concentration after time,t = "o 

4 Thus, 2Cu+ 2HS04+O2 2CuSO4 + 2H0 (A) (B) [because 3/4th of the PH3 is decomposed] 

2CuSO4+ 4KI 2KS04+ 2Cu 
(C) 

a)t =1min = 60 sec 

(B) k= .693 
37.9 0.0183 sec 2Cul2 Cudg+ l2 

() 
2.303[Alo log (i) (a) Transition elements are those which, have party 

filled d-orbitals. Since, neither the atoms nor ions of 
k R 

2.303 o Zn, Cd and Hg have partly filled d-orbitals, they are 

normally not regarded as transition metals. 

60 F 

0.0183 R] 
(6) Compounds of transition metals are coloured logo 60x0.0185 0.4768 or 

2.303 due to d-d transition. 

()Electronic configuration of Mn2 is 3d which's 
half-filled and hence stable. So, 3rd ionisation 
enthalpy is very high, i.e., 3rd electron cannot 
be lost easily. In case of Fe*, electronic 

configuration is 3d5. Thus, it can lose one 

-antilog 0.4768 =2.997 
Let the initial amount [Ro]is 1000 

100 

2.997 

R= 33.3% 

0.693 0.09 sec 
electron easily to give the stable configuration 
3d 

(1) 
( 

(b) t /2 
Or 37.9 

2.30 1og 0 Europium in +2 oxidation state shows stabie 
0 4 

Rlo 2.303 
0.693 09 4 

J 

electronic configuration, i.e. [Xe]4f 5d as 
() (a) E values for Cr /Cr2 is negative (-0.41)an 

Mn" /Mn is positive (+157 V) Thus, C 
undergo oxidation and therefore, acts as a reou 

k 

4 37.9 

2.303x 37.9 x 0.6020_ 75.82 sec 
0.693 ( 



agen 
On the ther hand, Mn (1) can undergo CH,OH + 

reduction, 
and theretore, it acts as an oxidising agent. - CHO +Conc. NaOHA( 

the presence ol complexing agents, cobalt 
(1) Benzyl alcohol n 

ts Oxidised from +2 to +3 state because Co (O COONa () is more stable than Co () 
(1) 

-electron can easily of ns electrons d After loss 
C 

be lost to give a stable configuration. Therefore, lhe elements having d configuration are either 
reducing or undergo disproportionation 

Sodium benzoare (1) 

CHO 

(1) 
CH,COOH 

B (onO O 
Ester 

32 
A (HSO,) 

Benzaldehycde 

Thus, 
A Is an alcohol 

Mild oxidation 

Benzoy 
chloricde (1) 

50%KOH 
A+D Dil.HCI Alcohol Acid 

A 

CH3 CHIOCrOHCl)2 
undergoes Cannizzaro reaction. 

OJ [OJ Thus, Cro,Cl, 
NH3 D PC 

E Chrorny! > HCN 
HO Toluene chloride Chromium 

Complex 

CHO 
Thus, E is H -NH2, because on dehydration, OJ HO 
gjves HCN (with intermediate HCOC). 

Benzaldehyde (1) 
DicH-C-OH (because only H-C-OH gives E (V) CHCOCH3- NaOH/l2CHCOO Na' +CHIg 

lodoform when it reacts with PClg and NH3). C is HCHO, as C Acetophenone 
(1) gIves Cannizzaro reaction in the presence of KOH and 

33.(0) 1m=342 g per 1000 g of H0 foms alcohol and salt of carboxylic acid, A is CH OH 

Because C is only formed by oxidation of CHOH 
O 

Sugar in 1000 g of solution is 

1342 g soiution = 342 g sugar 

342 x1000-254.85 g Bis CH3-C-OCH (3) 1000 g solution= 
1342 

The reactions involved are 
Mass of H0 per 1000g solution 

= 1000-254.85 =74515g 

CHg-C-OH +CH3OH 
HSO4 

CH-C-OCH K x1000 xgrams of sucrose 
AT 

MWSugar Xgrams of H0 left 

K xW x1000 

A) (B) 
Methyl acetate 

CH OH Mild oxidation HCHO 
(C) Mwa xW 

A) 

K xWh x1000 
AT xMw2 

1.86x254.84x 1000 

HCHO KOH HCOOH +CH OH 
(C) Dil.HC (D) (A 

3.534x342 

HCOOHH-C-C H-C-NH2HCN 392.2 g H0 
Methanoic (E) Amount of ice separates out = 745.15 392.2 acid 

D) 
= 352.95 g (21/2) 

(2) i) Molar mass of Ba(OH2: 8H0 

)C=O+ C0 
H 

= 137 +2 x17+8x18=315g mol 
:100 g water has 5.6 g of Ba(OH)2 8H 

H 2 molecules of :.1000 g water will have Ba(OH)2 8H,O = 56g 

H-c-OH +H-C 
oK 

formaldehyde 
56 Number of moles of Ba(OH) 8H0 = 
315 Potassium 

formate = 0.178 mol Methanol (1) 



Thus, molality of Ba(OH)2 = 0.178m 
hen, P-2.9kPa 

Ba(OH) Ba+ 20H 
30/M Pi-2.9 

Molality of OH ions =2 x molality of Ba(OH)2 6+ 30/M 

2x0.178 = 0.356 m (22) 12930/M 

p6+30/M 
Or () Suppose, the molar mass of solute = Mg mol or 

30 Number of moles of solute (n2) = mol M 
30/M 2.9 

= 1-- 
6+ 30/M p Number of moles of H0 

(n,)=90g 

18g mol 
= 5mol 6+30/M 

P2.8kPa p6+30 /M 5 =1+ 
2.9 M 

Pi-P1 n2 On dividing Eq. () by Eq. (i), we get 
P1 n1+ n2 

2.91+6/M 
2.8 1+5/M 30/M -2.8 

5+ 30/M 
(1) a 29 1-28 1 

28 30/M 
Of 

P 5+ 30/M or 29+ 45 28+ M=23u 
M M 

30/M 5 or 1- Gi) Putting M =23 in Eq. (), we get 
5+30/M 5+30/ M 

6 29 1 2.8 23 23 -5+30/M_1, 6 or 29 2.8 5 P-x2.8=3.53 KPa or 
23 On adding 18 g of water, n(HO) = 6mol 

(=5+1 6mol) 
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