
1. 0 (c) Carbylamine test is used to distinguish 1 amines 

(both aliphatic and aromatic) from 2 and 3" amines by 

Using following reaction. 

3. (d) On complete hydrolysis XeF% gives XeO3. 
XeFs + 3H0 XeO3+ 6HF (1) 

4. (c) The mixture of carbon tetrachloride and 
R-NH2+ CHCl+ 3KOH(alc.) 

chiorolorm show positive devialions from 

Raoult's law as CCl-CHCI, interactions are 

lower than CCl-CC, interactions or 

R-N=C+ 3KCl+ 3HOH 

0 (d) Aniline does not show Friedel-Crafts reaction due 
to salt formation with anhydrous AlCl3 which is used CHCl CHCl3 interactions. () 
as a calalyst. Here nitrogen of aniline will acquire 
positive charge and hence acts as a strong 

deactivating group. 

Or 

(a) Sodium phosphate Na Po, will yield 

maximum ions on dissociaio 
(1n) (C) Methyl isocyanide on reductian with ithum 

aluminium hydride will yield secondary amine. 
Na PO 3Na + PO 

lotal 4 1ons and that's why lowering of vapour 
pressure wIl be maximum here 

5. (a) Electranic configuration of metal in their 
respective complex are given below : 

1. Fe 

CHa-NC CH,NHCH 
Methyl isocyanide (1) 

2amino) 

or 

G) Ethyl methyl amine being secondary amine cannot 

be prepared by Gabriel phthalimide synthesis, while 

alhers are primary amines which can be prepared by 

3d 

2. P 5d 
this process. 

3. Cu2 3d 
(0V) () Salubility in water decreases as the extent of 

H-bonding decreased. So, solubility in water foilows 

the order >1> I. 

2. () (6) Assertion and Reason both are correct but Reason 

Therelare, in complex [Fe{CN ". the metal 

contains the maximum number of electorns. (1) 

IS not correct explanation of Assertion. Corrected 

Reason is: In the mercury cell 

Zn + Hgo-Zn0 + Hg does not involve any iaon 

6. (6) Carbohydrates made up of 2-10 

monosaccharides are called oligosaccharides. 

Thus, upon hydrolysis. oligosaccharides form 
2-10 monosacharides (1) 

whose concentration may change. 7. (0) Mercury does not liberate hydrogen when 

reacted with hot water as its lonisation energy is (i) (a) Assertion and Reason both are correct and Reason 

IS the correct explanation of Assertion. Sulphuric acid very high due to is completely filled configuralion 

of 6s, 5d IS Consumed in the reaction due to the formation of 
(1) 

lead suilphate and hernce density decreases. Or 
(i) () Assertian is incorect but Reason is correct. H2-O, 

fuel cell is preferred over ordinary cell as fuel cells do 
nol cause any pollution and also these have high 

efficiencies. 

a) The solubility of silver bromide in hypo solution 

due to the formation of lAgS03hP (1) 

8. (a) Due to lanthanoid cantraction order will be 

YD Pm <Ce <La (1) 
C)Assertion is correct, but Reason is incorrect. Acidic 9. (6) Ice has the lowest melting point and as such 

NHC corrodes the Zn container even when cell is not it has weakest intermolecular torces. 
in use. 

Or 

(oV)(a) ASsertion and Heason both are correct and Reason 

is the correct explanation of Assertion. As by applying 

external voltage following reaction (which is reverse of 
normal reaction) takes place. 

2PbSO, + 2H0 Pb[s) + PbO2(s) + 4H+ 2S0 

(a) Since. quartz glass is an amorphous sOlid 

having short range order of constituents. Hence. 
value of refractive index is same in all 

directions. can be measured and not be equal to 

zero always. (1) 
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10. (c) When excess of hot water is added to FeClg. a 
positively charged sol of ferric hydroxide is formed due 
to adsorption of Fe ions. Fe(OH)},/Fe* a positively 
charged sol. 

17. Given, as we know that, 

A t 30 sec, [A] = 0.31M. [Al = 0.55 M 

For pseudo irst order kinetics, 
() 

k=203og r 

(a) Physisorption is a process in which adsorbate 

2.303oO0.5523log 1.774 30 0.31 30 get adsorbed on the adsorbent surface by weak van der 

Waals force ol attraction. On increasing temperature the 
nteraction between adsorbate and adsorbent becomes 

2.303 = x0.2490 1.91x 10s 
J0 

weak and adsorbate particles get desorbed. 
11. (c) The correct lUPAC name of the given compound is 

( 
= 60s, [R]=0.17 M .R}, = 0.55 M 
k =2S01og 

At 

CH-CH-CH2-Br 
k =23Iog x0.5099 

0.17 60 CH2 

= 1.96 x 102s' 

|-bromo-2-meihyibutane (1) k=log 
12. (a) According to Hardy-Schulze law, greater the 

charge/ valency on flocCulating ion added greater will 
be its power to cause precipitation. 

90 s, [A]=0.085 M, A\ = 0.55 M Al 

k =20 og.3 2.303x 0.8109 
90 0.085 90 Coagulating power Valency of flocCulating ion 

Hence, both Assertion and Reason are correct and =2.07 x 10s 

Reason is correct explanation of Assertion. 

13. (a) Molar conductivity of weak electralytic solution 
increases on dilution, because as we add excess water 

(1) Average rale constant, 

k=9X0+ 1.96x 10+2.07x 102 

o increases the diluton degree or dissau . 
increases which led to increase in number of ions in the 1.98 x 10-2s-' 

2) 
SOuion. ihus, An Showa very sharp increase. 

Hence, both Asserion and Reason are correct and 
Heason is the correct explanation of the Assertion. (1) 

9 Reacions with higher molecularity (greater than three) 
are rare as probability of more than three molecules 

colloiding simultaneously lo form product(s) is very lo 
14. () Aromatic aldehydes and ketones underg0 

electrophilic substitution at the ring in wnicn the 

carbonyi group acis as a deactivating and 

meta-directing group. Thus, Assertion is incorrect but 
() No, activation energy of a reaction cannot be zero 

because in that case, every cllision among reactan! 

molecules will be an effective collision. However, this is Heason is correct. () 
15. 6) Due to high electronegativity of oxygen it is more 

Ionic than sulphur and so the d-negative anion ol O 
not possible. (1) 

18. 0 For tetrahedral complexes, the crystal field stabilisation
IS quile common but the di-negative anion of sulphur, 
Sjis less common.. The covalency of oxygen is two energy is lower than pairing energy. so they are not 

ormed in low spin stale. (1) as it cannot expand its valency beyond the octet. Thus, 
both Assertion and Reason are correct and Reason is 
not the correct explanantion of Assertion. 

() In [CoNH3ls]**. pairing of 3d electrans takes place 

due to the presence of strong ligand (NH). whereas 

in lspaining of 3d electrons does not occur 

Cue to the presence ol weak field ligand (H,0) 

Thus, [Co[NH3le forms inner orbital complex, 
wnereas INi (HOls° 1orms outer orbital complex. 

() 
16. (6) Both Assertion and Reason are correct but Reason 

is not the correct explanation of Assertion. 

4S 

During rearrangement oly one 3d-orbital may be 
made available by pairing of electrons. Thus, inner 
d'sp-hybridisation is not possible. So, only spo 
hybridisation can occur, 

nytbridised, Inner 

orbital compiex 

(1) 
INIH:0" =[1|11||1|1 MAlel 

(b) Both ASsertion and Reason re correct but greater 

stabilitly is due to greater number of chelate rings formed 
by EDTA than by oxalate in the second case. 

5p'd-hybridised, 
Outer orbla cop (1) 

(1) 



arbitals having lone pair of electrons. Thus, the 

structure of XeF, is square planar. 
19. Given, with 0.1mol L KCI, resistance is 100 2, 

with 0.02 molL- KCI resistance is 520 

conductivity of 0.1 molL' KCI solution is 1.29 S/m 
or Sm 

e 
(1) Cell constant = Resistance (R) x conductivity (ko) 

100 x 0.0129 = 1.29 cm 

Calculating conductivity of 0.02 M KCI solution 

() Cl being an oxidising agent oxidises Nal to l2 
2Nal+Cla 2Nac+ l2 

(1) 
() 

23. [CoFl oxidation state of Co is + 3 due to presence 
x= Cell constant/ Resistance 

129/520=248x 10 S cm 
of 6 F igands. 

3d 

Therefore, molar conductivity 

1000x1 
T 

M 

1000 *248x 10 
002 

Z4 S cm mol- 
(1) 

Since, IS a weak field ligand, t cannal pair 

3d-electrons of Cod 
Or 

3d 
Aqueous solution of CuSO, on electrolysis gives Cu 
at cahode, 0, at anode and H" ions in the solution. 

Eq. of current =05A X 10s 
96500C 

FF 
= 0.01eq 10 eq 

sp"dr-hybridised, six eiectron pairs from 6F 

10 eq of Cu 10 eq of O = 10 eq of H' 
Hybridisation = sp'd2-hybridised 

10 eq_ yolume of solution nL 
10 eq 

1L 
Magnetic moment =n n +2) 

= 10 Nor M 

pH- log (10)=2 

4(4+2)=24 BM =2/� BM 

Similarly, in CoHOF* the hybridisation of Co* is 
(2) sp (due to the presence of unpaired electron). 

20. 0) When ozone is passed through acidified SnCl2 

solution then SnCl, is formed. Reaction is as 

follows 

sp'd-hybridisation, six electron pairs trom 6H,0 3SnC +6HCI+O, 3SnCl, +3H,0 (1) 
(i) (a) Fa >Cl2 > Br >l Magnetic moment nn +2) 

() HI>HBr >HCl > HF 

CHa

/3(3+2)=V15 BM 

Hybridisation = spid-hybridised 

(1) 
(2) 

NHNH, 21. 0 ) KOH-gycol 473K 24. Aryl halides are less reactive towards nucleophilic 
H 

Acetldenyde 
substitution reaction. Presence of eleciron 

CH3+ H0+Ngl 
(1) 

withdrawing group at o -and p-position increases the 

stability of intermediates and, hence inereases the 
reactivity ot aryl halides towards nucleophilic 

-

CHg substitution reaction. 

Now, more the number of EWG at o- and p-position, 
higher will be the reactivity of aryl halide. Compound 

(11) has three EWG. So it is most reactive and 

compound ) has only one EWG, so it is least reacive. CH 

KOHCO OJ +NT 
ACBIGpnencnE 

So, the order of reacivity is ()< (0)< () (2) 

25. For hydrogen electrode, 
henzene (1) H +e 1/2H2 

Applying Nernst equation, 22. ) XeF, shows sp'd*-hybridisation. The orbital get 

mixecd up to form six sptd hybrid orbitals with two 0.0591 
n 



n-010g0-1 27. () Ethanal and propanal As ethanal has 
group, therefore ethanal (CH,CHO) 

0.0591 =0- x (10 log 10) 
responds positvely towards iodoform test, whereas 

1-0.591 V 
Or 

2) propanal (CHCHCH0) does not. 

CH,CHO+ 3NaOl2 CHI 
o0olorm 

aiobserved) = 0.062°C 

a"calcuated) X m= 186 x 0.01 = 0.0186°C 
Ethania 

al fiobserved=oc=333 HCOO Na+ 2NaOH 
AT Dcaicuialo 0.0186 

NaOH 
KalFe(CN] 3K" + K3[Fe(CN), 

CH,CH,CHO+ 3Na©H No test, (12) deat 

At time,t =0 1 (0) Phenol and benz0lc acid Benzoic acid reacts with 

sodium bicarbonate to produce effervescence of 

carbon dioxide, whereas phenol (GgHOH)does not. 

COOH 

After diss. 3a 

1otal= 1+ 3a 

i = COO' Na = 777 
(2) 

26. () The change in specific rotation of an optically active 
compound in solution is called mutarotalion, e.9. in I+HO+ CO2 g)T NaHco3 

Sodium 
Enervescence) 

aqueous solution, glucose exisis as, Benzoic arOnare 

Sod um 

a-D-(+)-glucose Equilibrium mixure 
*112 

acid Denzoale 

-D(+>glucose 
(ab-*i9 

NaHCOg No test
() DNA is a double stranded molecule. Ihe two strands 

are complementary to each other. H-bonds are lormed 
in between specific pairs of bases, i.e. adenine (A) is 

bcarbonate (12) nend 

attached ith thymine () by tWO H-bonds and guanina 28. ) Molar mass of chiloroform, (CHC)= 119.5g/mol 
(G)is attached to oytosine (C) by three H-bonds. The 
other combination of bases are energeticaily less 

tavoured and hence, do not occur in normal DNA. 

Molar mass of dichloromethane. (CH,Cl2)= 85 g/mol 
Moles of CHCl 0.213mol 

Thus, the wo strands af DNA are nat identical but are 

complementary ( Moles of CHClh 0.47 mol 
85 Or 

() It is saccharic acid which is formed as per the reaction 

given beiow 
CHO 

Total number af moles = 0.213+ 0.47 = 0.683 mol 

COOH 
Mole fraction of CH Cl = = 0.688 

0.683 

(CHOH4 HNO 
udabion (CHOH) Mole fraction of CHC = 1-0.688 0.312 

Vapour pressure of the solution can be found out using 

the following equation, (CH.OH) (CHOH) 
Sarcac () 

PatalP +-PM2 
) Difterence between -helix and -pleated struclures 

Protal 200+ (415-200) x 0.688 
helix structure | P-pleated structure 347.9 mm Hg (2) 
ff the size ct R-group is f size of R-group is 

smal nteEua 
-bcnds Torms between 

Detween Oo molecule O polypepide 
chain win N-HO 

poypeptide chain that gwes other ging -plealed 
heel structure. 

(i) Using the relation, y, , mole fraction of the 
arge, intramoleclar 
H-Dands are tormed 

Ptotal 

components in vapour phase (y)is 

PHo, 0.688 x 415 mmHg

285.5 mm Hg 
PCHC,0.312 x 200 mm Hg 

Hg 
285 5 mmg=0.82 

P2347.9mm g 

anc NH Of amino acid in 

rignt handed -neix 

structure 
1.e. t is tormed by the 

tolding a a singe 
polypeptide chain due to due to hydrogen 

hydrogen bonding 

Le. is Tofmec oy e 

OangOre ua 
oplypeplice chain 

S2.4 mm 

banding 624mmg= 0.18 YCHO 347.9mm Hg (2) (1) 



Or (ii) In bromination of phenol, the polarisation of Bra 
malecule takes place even in the absence of 
Lewis acid. It is due to the highly activating effect of 

OH group attached to the benzene ring. Thus, Lewis 
acid is not required in bromination of phenol. () 

Given, No. of moles of liquid A (na) = 1mole 

No. of moles of liquid B, (0a) = 3mole 

We know that, p PAX + PaXB ...(0 

A where. ZAn,+Da 1+3 -= 

30. Number of atoms in 0.5 mole 
= 0.5x 6023 x 10 301x 103 

KB -= 

Number of octahedral voids = Number of atoms in 

The value of ZA and Za put in Eq. 0 close packing 

N 301x 1023 
P =500 mm ol Hg Number ol tetrahedral volds = 2 x number of atoms 

in close packing 

P 500 mm of Ho 
1PA+3 Ph 2000 mmof Hg 

2N=2 x301x 10 =602 x 103 
Total number of voids = N+2N 

= 301x 1023 + 602 x 1023 
When 1 mole of B was added, the equation we get 

be, = 903x 10 3) 

31, 0 The lower the reduction potential, the higher is the =510 mm of Hg 
reducing power The given standard eiectrode 

potential are in the order. 

PPa510 mm ol Hg K/K< Mg" /Mg< Cr/ Cr < Hg" /Hg 
< Ag"*I Ag PÅ + 4P=2550 mm of Hg (11) Hence, order Is 

Ag < Hg< Cr < Mg<K 

)Agls)| Ag' (10-M)|| Cu"(107"M)|Cu{s) 
Ee+0.46V and log 10" =n, T = 25C 

On subsiracting Eq. (i) from (i). we get 2) 
Pa 550 mm of Hg 

On puting the value of Pa in Eq (), we get 

FceiEce-U6 [Cu"] 
n Ag F 

PA 350 mm of Hg (3) 
29. (0 The initial material used in the industrial 

preparation ol phenol is cumene (isopropyl 

benzene) 

=0.46- og 0 
n (10 

= 0.46-0.1475 = 0.3125V (3) 

CHICH Or 

) E'=00591 log K 
Structure o1 Cumene (1) 

() Bromination of phenol in non-aqueous medium 
If K <1 

hen, E = og 0.01= 2x 0.0591 
n DH 

Ba in CS 
273 K 

E is thus negative. 

IfE' = 0V, then K = 1 
B) 

0.059[Mg"] () Eee TCu Phanol -bromaphenol 
Br 

= 2.71 V- og0 
2 0.001 (1/2) 

Bromination of phenol in aqueous medium =2.71 V-log 10- 2651 V 
(2) 

32. Compound B is formed by the reaction of benzene 
Br 

and acid chloride in the presence of anhyd. AlCla. 

So, B is an aromatic ketone. when compOund B 
3Br2 

Bronr ino 

reacts with iodine and aqueous NaOH, it produces 
iodotorm; thus B is acetophenone. Compound A 

should be a derivative of acetylene. Also, it has 

PIeno water 

3r 

2.4,6-tribromopheno (1/2) 



degree of unsaturation =6 (i.e. has one ring. S-bonds) 

and undergoes hydration under acidic conditions to 

form B which is a ketone, ie. acetophenone. 

() CH,COOH+ CHOHonc HSO, 

(2) 
CH-0C-CH 

The reactions involved are C. Metthyl acetate 

CCH OH-C=CH2 O=Ç-CH3 33. () (a) c/Cr has a negative reduction potential. 
Hence. Cr cannot be reduced toCr,ie. Cris 

most stable. Mn" /Mn has large positive E 
value. Hence, Mn" can be easily reduced to Mn" 
ie. Mn is least stable. E° value for Fe" /Fe is 

positive but small. Hence, Fe" is more stable than 

Mn" but less stable than Cr 

(Ca 
Pheny aceryiene 

ACelophenone 

(B) 

O=C-CHa () Oxidation potentials for the given pairs will be 
+0.9V, + 12 V, +0.4V. Thus, the order is 

CH,COCI 
Anhyd. AlC 

Mn> Cr> Fe. (2) 

) (a) Electronic configuration The general electronic 
configurations of actinoids is 5 6d" 7s. The 
irregularities in the electronic contiguration of 

actinoids is due to the stabilities of ", and 

(1) 

Benzene ACetdpnENOne 

O=C-CHa COONa 
OCCupancies of 5-orbitals. 

(b) lonic size The ralii of trivalent and quadrivalent 
ions of actinoids contract slightly with increasing 

+ CHI3 

atomic number due to actinoid contraction. 

This contraction results from poor shielding 

experienced by 5/-electrons. 

Cetophenonë Sodum benzoate odotorm 

C) 

() Compound A =Phenylacelylene 
CompoundB =Acetophenone (c) Oxidation states Actinoids show a variety of 

oxidation states due to comparable energies of 5, 
6d and 7s energy levels. The dominant oxidation 
state of actinoids is+ 3 which show increasing 
stability for the heavier elements. 

Compound C= Sodium benzoate 

CompoundD =lodoform (3) 
or 

a CH2CH COOK" COOH 

KMnd HO (0 In Cu, all thed-electrons are paired (3d 4s). In Cr, all 
the d-elecirons are unpaired (d 4s). Hence 

d-d electron repulsions in Cu are much greater than 

Heat 

Pota Ethy 
erzene 

those in C. Hence, Cu atom is larger in size than Cr. 

In Cu (3 d), d -d electron repulsions decrease due 

to presence of one unpaired d-electron. Moreover, the 

electrons are attracted by 29 protons of the nucleus 

whereas in Cr*, three unpaired electrons are still 

(1) 

COCH3 COONa COOH 

NaOH 

present but they are attracted by only 24 protons of the 
nucleus. Thus, Cus"is smaller in size than Cr*" (2) 

G)(a) Electronic configuration af Mn2 [A3ds 
Electronic coniguration of Fe2 = [Ar]l®3d 

Mn" havinghalf-filedd -orbitals will be more stable 
than Fes", as it has partialy filled d-orbitals. () 

(b) Zinc has compietely filed d-arbita's,. which limits 
its tendency to form melalic bonds. Thus, it 

requires least enthalpy to get atomised. 

lodoform 

ACelophenone SOdiu ezOiC 

Denzdul (1) 

CH=n2 COO K COOH 

KMnO /O 
Heat 

Siyrene Benzoic 

benzoate acid (1) 

O-CH aKOO-CH;OH ()T has one electron in the d-orbital (3d ) which 

can absorb energy corresponding to yellow 
wavelengtn and jump trom2g to eg Sel or 

d-orbitals. But, Sc*" has no electron in the 

A', benzyl alcohal 

( O-co0 Nat 
d-orbital. 

.00u Denzoale (1) 


