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1) (b) A large number of atoms or molecules of a
substance aggregate together to form species
having size in the colioidal range. These species

are called macromolecular colloids. (1)
i) (@) Gold sols and sulphur sols are the examples of
multimolecular colloids. (1)

(iii) (b} Macromolecular colloids are quite stable and
resemble to the true solutions in many respects. (1)
Or
{c) The formation of micelles takes place above the
particular range of temperature termed as CMC

(Critical Micelle Concentration). (1)
{iv) (b) Soaps and synthetic detergents belong to the
class of associated colloids. (1)

(i) (@) Assertion incorrect but Reason is correct.
Osmosis is a net movement of solvent particles
from lower concentration (dilute to concentrated)
to higher and from higher to lower i.e. is a bilateral
process not unilateral. (1)

(i) () Assertion 1s incorrect while Reason is correct.
For isotonic solutions, osmotic pressures are
equal, but their concentrations are same only when
solutes neither dissociate nor-associate. (1)

(iii) (d) Assertion is incorrect but Reason is comect.
Cu,[Fe(CNg)]is soluble in non-aqueous solutions

0§

(iv) (c) Assertion is correct but Reason is incorrect. A
water will start entering into cell and the
concentration of salt content will decrease. ()

Or

(c) Assertion is correct and Reason is incorrect. The
correct reason will be polymer solutions posses
very little elevation is boiling point or freezing pont
depression. i

(b) The IUPAC nomenclature ot sodium nitroprusside
is sodium pentacyanonitrosyl ferrate (lIl) having
molecular formula Na ;[Fe(CN)sNO]. (1

(@) Cell constant is defined as the ratio of distance
between the electrodes and their area of
Cross-section.

G=1
A
Since, / and A remain constant for any particular cel

hence value of cell constant always remains constat
for a cell (!

(c) Out of the given options only metallic solids aré
malleable, i.e. can be beaten into sheets.
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10.

Or

11,

) Due to presence of e~ in anionic vacancies
f-centres are produced, which are responsible for
solour. (1)
) When @ solution of formaldehyde and KOH is

" neated. it will give methanol and potassium formate.

"HCOOK

Potassium formate

oHCHO + KOH— + CH;0H
Formaldehyde Methanol (1)
@ Tyrosine is the amino acid which has phenolic
__OH group as its backbone. (1)

b) peptisation is the process for converting a
p,ecipitate into colloidal solution. (1)

() The effectiveness in coagulation a charge, So
more the charge more will be the coagulation Here,
A% is having maximum charge and hence answer. (1)

© CO; has the lowest value of Henry's law constant.
(1)

{d) Replacement of Cl from chlorobenzene to give

phenol requires drastic conditions but chlorine of

2 a-dinitrochlorobenzene is readily replaced because

NO, withdraws electron from ortho and para position.

Cl OH
NO, NO,
OH"~ R

Clis easily .

replaced
NO, NO,
Cl OH

NaOH
Low temp.
and pressure (1)

(a) In chlorobenzene, the lone pairs present on Cl
atom get involved in resonance with e ~ of benzene
due to which C — CI bond acguires double bond
character and hence reactivity decreases.

ok o2 o)
e :/L i
“—> “—>
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c: Clt

(b) Morphine belongs to category of organic
compounds of basic nature of plant origin containing
at least one nitrogen atom in a ring type structure,

acts as analgesics. (1)

12,

13.

14.

15.

16.

17.

Or

(c) Cetyl trimethyl ammonium bromide is a'oationic
detergent used in hair conditioners due to its

germicidal properties |
a free aldehydic or

(a) Reducing sugars contain\ )
ketonic group adjacent to a /"CHOH group an

(1)

reduce Tollen's reagent, schiff's reagent or Benedict's

solution.
Thus, both Assertion anc Reason are correct and
Reason is the correct explanation of Assertion (1)

) i i d have low degree of
(c) HCN is a weak acid an
dissociation but in presence of a base (evgn H,0), the
dissociation increases appreciably to provide

\
appreciable CN™ to attack /C =0 bond.

Thus, Assertion is correct but Reason is incorrect. (1)

@) 2_chloro-3-methylbutane on treatment with _
alcoholic potash gives 2-methyl but-2-ene as major
product.

ch_(I:H_—cfH—CH3
CH; ClI
CH3—(|3 —CH—CHj + CHS—C|2H— CH =CH,

Alc. KOH

CHaq
Major

Elimination occurs according to Saytzeff rule, the

major product is one which involves elimination of
H from less hydrogenated carbon.

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

(c) Cl is an oxidising agent. It bleaches the articles
by oxidating permanently in presence of moisture.
Thus, Assertion is correct but Reason is incorrect. (1)

CHy
Minor

(1)

(c) The molecularity is two because two molecules

ofH, and Be, are involved in the reaction and arder

is 3/2.

Thus, Assertion is correct but Reason is incorrect. (1)
Or

(d) Assertion is incorrect but Reason is correct. Rate

of reaction is same in terms of different reactants and
products. (1)

The correct increasing order of dipole moment is as
follows:

CH4CHCH3 < CHZCHNH, < CHACHLOH.
Electronegativity of C, O, N increases in order as

C <N <O. Thus, dipole moment will also increase in
same order. (2)



18.

19.

20.

21.

In CiF, central atom Cl has three bond pairs and two

lone pairs. According to VSEPR theory. the two lone
pairs will occupy the equitorial positions to minimise
Ip -~ Ip and bp - bp repulsions. In addition the axial
fluorine atoms will be bent towards the equitorial
fluorine in order to minimise the /p - Jp repulsions

Thus, it has T-shaped structure (1)
E
[
F—GI
|
F (1)
Atanode [Cr —> Cr Yy 3e =2

At Cathode [Fe‘?lt +227 — Fe] %3

Nel cell reaction . 2Cr + 3Fe®" — 2Cr* + IFe

Number of electrons used, n =6 (1)
Nernst equation for this cell is,
. 00591, [Cr¥F
Ecenl = Ecot ——— 109 (Fe®
. . 00591, (0.17
= (Ecathode ~ Eanode) =~ log g
=2
-[-0.44- (—0.74)]-0—'0:& log }8—4;

_ 030~ 2959755 10* = 0.30 - 0.039= 0.261V
6
(1)

In all the given complexes, the metal ion is Ni>*. The
increasing field strengths of the ligands present as per
spectrochemical series [Ni(H;0)g]** < [Ni(NH3)¢] &
< [Ni(NOy)g]*~. But £ =he/h so, order of
wavelength is [Ni(H20) 2 > [Ni(NH2)g] 2*

> [NiNO)el ™™ (2)

Or

Formation of white precipitate with AgNO 3 shows that
atleast one Cl™ ion is present outside the coordination
sphere. Moreover, only two ions are obtained in
solution, so only one CI™ is present outside the sphere.
Thus. the formula of the complex is [Co(HZ0),Cl2]Cl.
fts JUPAC name is tetraaquadichloridocobalt (IIf)
chioride. (2)
(i) Since, adsorption is exothermic and according to

Le-Chatelier's principle, low temperature is

tavourable for physical adsorption. Hence,

physisorption decreases with increase in

temperature.

Solid + Gas === Gas adsorbed on solid + Heat

(1) In ester hydralysis, an acid and an alcohol are formed
as products.
RCOOR + H40" — RCOOH + ROH

Exqter Acld Alcohol

22.

23.

Acid will release H' ions in solution which act ag
catalys! (auto-catalysis) for the reaction. Therefgy,
hydrolysis 15 slow In the beginning and becomeg e

faster later on ‘

Wwilliamson's ether synthesis The reaction of alky lj

halides with godium alkoxide or sodium phengy; d‘il r
(l,

form ether 18 called Williamson's synthesis,

General reaction
.

-O.NB — R—(.) —R"+ Nax

S’Jdlum

1

R-X+ R

Ayl
halida

Synthesis of tertiary buty! methil ether
HL—C —

|
CHy

Ether

E). Na® + CHz—Br —

T
—CH 3+ Nag,
Ha
1-butyl methyl ether M
Or !
The reaction of alcohols with Lucas reagent (conc
HCI and ZnCl,) follows Sy mechanism. Sy 1
mechanism depends upon the stability of
carbocations (intermediate). More stable the
intermediate carbocation, more reactive is the aleong
Tertiary carbocation is most stable among the thrae
olasses of carbocations and the order of the stabiity
of carbocation is 3°>2°> 1°. This order, in tum,
reflects the order of reacfivity of three classes of
alcohols, i.e. 3°>2°> 1° Thus, as the stability of
carbocations are different, so the reactivity of all three
classes of alcohols with Lucas reagent is different. (2

The solution turns dark blue in colour. It is because of

the formation of a complex compound,

[Cu(NH3)4]S04. Complete reaction is as follows :

CUSO4 + 4NH4OH —_— [CU(NH3)4]SO4 + 4H20 (2)
Or

When KMnQ, is being used as an oxidising agentH”
are required and that is why the oxidising reaction
takes place in acidic medium. For providing acidic
medium, H,S0 4 is used but HCl is not. It is becausé
if we use HCI will end up in getting KCl and Cl;
2KMNO 4 + 16HCI — 2KCI + 2MnCl, + 8H70 +50:
While with H,S0 4 following reaction takes place with
liberation of oxygen :
2KMnO4 + 3HQSO4 e KZSO4 +MnSOy4
+3HLO+ 50

CH3—§

24. () Given, Ayg =42510""cm2mol™

Ko =121.307 " cm? mol™
Mook =940Q 7 em? mol™



The value of A" for acetic acid ig

Aep cooH = Agy cook + Aher = Ag

=94+ 4251~ 1213
=397.8Q 'em?2 mg)-1
=397.8S cm? mg)!
(i) Cu*(agq)+ 28~ — Cu(g)
Charge required to reduce one mole of Cu?*.
=2F=2x96500C = 193000 C
5. Molality (m)
Weight of KI'in 100 g of water =20g
Weight of water in the solution
=100 - ~20g = 80g = 0. 08kg
Molar mass of Ki = 39 + 197 = 1669 mol~ !
Molality of the solution (m)
No. of moles of K|

i (20g)/(1669m01“ )
" Mass of water (in kg) (0.080kg)

(1)

(1)

-1.506mol kg™ '=1.506 m )
Molarity (M)

Weight of the solution = 100 g

Density of the solution = 1.202 g mL~ !

Volume of the solution = w

Density

1
1990) __ g5 19mL = 0.088L

T(202gml )
No. of gram moles of K|
Volume of solution in (L)
_(20g) /0.66 g mol™ '

(0.088 L)
=1.45mol L '=1.45M (1)

26. () Influorine, due to absence ofd-orbitals, it shows only
+1oxidation state and forms only one oxoacids, HOF.
It does not exhibits +3, + 50r +7.
Hence, fluorine does not form higher oxoacids, like
HOFO, HOFO,, HOFQ 3, etc. (1)
(i) The two O—Q bond lengths in 0zone molecule are
equal, because of the resonance.

Molarity of solution =

@

]
\:O:_ - IQ/ \@3
h c (1
lii) In SF, the six F atoms sterically protect the sulphur
atom from attack by water due to steric hinderance.
Further, F does not have orbitals to accept the
slectrons donated by H,Q molecule. As a result, SFg
does riot undergo hydrolysis. (1)

0 0

/7
o

) Hexaammine cobalt (Ill) chioride. (Y2)
() Diammine chioro (methylamine) platinum (i) 15)
chloride. (2

AT R

28.

29.

(i) (@) Na[Co(NO,)g) (2)
(b) [CrCly(HL)4] Cl (Y2)
(iii) Oxiclation state of Cuin[Cu(NH4),] SO 4 is calculated
as,
Let oxidation state of Cu= x
X+ (O xd)y»-2=0
X =42

(1)
Or
In [Co(NH,)s]**, cobalt is in + 3 oxidation staie

having electronic configuration [Ar]*3d®

el LI [1] l ED]
otaeso! (T 1T1 [1]1] D T

[Co(NHg)g) 3" ‘ LI’]L|‘| l % xx // 74 yx@

cf/°p

(13/2)
Complex has octahedral (d %sp”) geometry and is

diamagnetic and forms inner orbital complex.
In [Ni(NHz)g P+,

%X

[T

sp°%d?

Since, (n - 1)d orbitals are not available so, the
na-orbitals are used in bond formation and form outer
orbital complex. (1142)

Given, molar mass of the given element
M =27 gmel™’

Edge length (a)= 405 x 108 cm

Density.d =2.7 gcm™2

Apply the relation, d = g M
a XNA
d xa® xN
So, Zem— =R
M
27gem™ ¥x (4.05x 1078 cm)®

~ x 6.022x 10% mol~ '
27 gmol ™'

Since, the number of atoms in the unit cell is four, the
given cubic cell has a face-centred cubic (fec) or

cubic closed packed (ccp) structure. (3)
(i) CHNHy + CH{COCI —— CHNHCOCH, + HCl
Methylamine Arcletyld N-methylacetamide
chioride

(N



(1) (@) Alkane is formed

C?HhNH? + HMQBY ey R-H FMQ’/NHC?HS
Ethylamine  Grignard Alkana ~Br
reagent
273-278K (l)
(B) CgHNH, + HNO, + HOl —— s
Amllno
CeHoNL Gl 4 2H,0
Benans diazonium
chlorice
(1)
Or
O 0
L o [ReY

o (7 ()

2-(2-chlorpethyl) 2. (2-cyanoethyl

cvclohexanong cyclohexanone
(A)
0
M~ ~CHNH,
Ha'Pd ’L“/\[ -
e
(B)
2-(3-aminopropyl)
cyclohexanone (1)
(i) (a) Nitrobenzene to benzoic acid
+
NH, N=NCI
NaNO;/HCI
Elhanol 273-278 K
Nitrabenzene Anjline Benzene diazonium
chloride
CuCN/KCN
COOH
H30
Hydrolysns
Benzoic acid Benzonitrile (1)
(b) Aniline to benzyl alcohol
4 -
NH, NLCl
NaNO, + HCI
273-278 K.
Aniline Benzene diazonium
chloride
(Sdndmeyer
COCH
LA, ‘O A
1y H;O
Benzy| alcoho! Benzoic acia Benzoniirile

(1)

30. ()
NH: N= NCI

= NnNt)  +HOL H CuCly
(a) L( U /l
>~

Ranzana « lmmnn Im

Aniline
chlaricde

Cl (y

T ‘ Oty [ P o N )
() L’K/J] F2Na e \/” ” 4J + 2Ngp,

Chlorobenzent Dipteriyt

(i) Halogenation of chlorobenzene in presence o '

halogen carrier occurs as follows

Cl
A'(‘I" ’/l
O ! Cl? (iark j Q
Chlorobenzene o-dichlorobenzensg

1% d(ChhrrmenM_

31. (i) In transition elements, the oxidation stateg vary {rh
unity (due to incomplete filing of d-orbitag, p,’
Mn exhibits + 2, + 3.+ 4.+ 5.+ 6and + 7 g iffering
by 1.
In non-transition elements, this variation is seiecy .
always differing by 2. €.0. S exhibits + 3 . 4 o
oxidation states and N exhibits + 3. o

(i) (a) Separation of Zr and Hf are quite difficult ’
because of lanthanoid contraction. Due g
lanthanoid contraction.

They have almost same size and. thus similz
chemical properties. That's why, it is very
difficult to separate them by chemical
methods. (1
(b) The electronic configuration of Fe* and Fs*
are 3d® and 3d ° respectively. Here, the
electronic configuration of Fe** is more stabel
3d-orbitals are all half-filled). Hence, Fe** mas:
stable than Fe>*. 1
Or (i) If orbital is half-filled or completely field, it impors
to an atom or ion. e.g.
* 5sMn = [Ar] 3 ° 452
2 —[Ar]3d°
% =[Ar)3d*
* 59Cu =[Ar] 30 ' 45’
*=[Ar] 3d "0

Cu?* =[Ar} 30° @




In Manganese. M * 1on g Maore stable due 1o

symmetry and halt fillag d-orbitals, in the 83ame way, in
COPPer. CU‘ ort s more 51ab|e dUe toy g mm '
completely field d-orbitalg Yy and

(1)
(g Cu” on s not stable in aqUBOUS becayse i
undergoes dispropomonaiion 1o give more stable

(;u‘:" and Cu

20u° (@9)—Cu? 4 oy g

' (1)
o) Maximum nurpber of oxidation states are shown by
Mn because it has maximym

number of unpaired
glectrons. It shows 6 oxidation Slates je. +2 + ‘:i 4

-5+ 6and +7. (1)
1. Eor the reaction,
2NO(9)+ Clalg) — 2NoCy g ()
r (rate) = k[NOJ*- [}
(1 Comparing experiment number (1) and (2)
n =k[015)"-[015)Y =g )
f2 =k[015}[0.30)” = 1.9 i)
On dividing Eq. (i) by Eq, i,
r2 _kI015-[0.30y
f k[O1SP[01sy
120
" 060
- =2
y=1 [On comparing the powers]
Comparing experiment number (1) and (3)
r = k(015]"-[015Y = 060 )
r3 = k[030)"-[0.15) =240 (i)
On dividing Eq. (iii) by Eq. (i),
13 _k[030)-[015) 240
i K[O1S]-[015f  0.60
2% =2
x=2 [On comparing the powers)
Hence, rate law, 7 = k- [NOF - Cl,]' )
i) From rate law,
_ Rate
[NOF-[C!;)
060
© (0157(0.15)
k =177.77 mol~% L% min~! (1)

il Intial rate of disappearance of Cl, in experiment
number four.

r = k-[0.25P[0.25)
=17777(0.257(0.25)
r = 2. 78 molimin 1)

33.

e
LA

() Fartors trest affect fra rate of 3 chemca reannan are

(3) Nature of reactants s, « by tare s, resct Tixe
rapicdty thar oovalem compounds becauss ons
produced afier dissociation are smmediarsdy
avalable for reaction

(6] Concentration of reactants Fzre o 3 raactor
InCreases, when concentration of reaciants ia
ncreases

(c} Temperature Generally, rate of a reaction
increases on increasing the lemperature due 10
increase in number of collsions

(d) Surface area of the reactants Rate of 2 reaction
INCreases with increase in surface area of e
reactants. That is why, powdered fom of
reactants is preferred than their granudar form

(e) Catalyst Presence of cataiyst also affects 1he rate
of a reaction. It forms reaction intermediate and
foliow a different path with lower aciivation energy
So, rate of a reaction increases, (2)

(i) For a reaction, A — Products
Rate = k [AF = ka?

(@) When concentration of A is doubled
ie[Al=2a = R'=kRaf = aka®
Rate of a reaction becomes 4 times

(b) When concentration of Ais reduced to half.

.2
‘ 1 a 1. 5
£ A== A=k |=| =-kz*
e M=ze = [2J 2
Rate of a reaction becomes 1/4 ftimes,
i.e. reduced to one fourth. {2)

(iil) The rate constant of a reaction increases with increase
in temperature and becomes nearly double for every

107 nse in temperature. (1)
0] COCH4 COONa™ COOH
(a) _ —_—
~CHl5
Feetophenone Sodium Beraoe
oergoate 203
(1)
0
HO) |
(b) CHyCHON =", e, £ i, — .
Ethyl cyanide Progivcnamde bz0H
&
Cr, OH.S HONO
e
| Etharg 20 Emanamne
CH,COOH
Ethanoic
acid

1)



CO0H

T R L
u LJ o w0 “
wC

STt
et

(n] {21

— = CH;

I

2

b) CHiOHBr ",

Hf'ﬂsﬂ nromiae

COC| CMO
L M - BRSO, S
7 -

Wi

T
-

F‘ ns1yl Bttt i
rhlomie

(1)
OH

C Hy Mg ’

» CHy—C—CHy
l
GHy

2-mathyl propan.2-ol

{Aj
Ether l Na-matal

?’Na '
CHj,
(8)
(1)
CH £LHLOH —90H3 —C—H
Ethy! alcahol Il
(4) 0
Ethanal
(B)

(1)

r

Sinee, Agves haloform st it rust corayy,
COCH, group Thus, its possibie formy, .

G4 1.GOCH

On reduction, It gives 2-butanol, Le compe, g

which an dehydration with sulphuric acid giye,

2-butene (C) Ozonolysis of 2-butene gives qn, y

acelaldehyde {F)

The equations Involved are :

C”;COCH:!(\Hq I‘IL/I_V%_, G
Butan-2-one

@ OH
2-butanol

®)
one, H.80
o ey CHy— CH=CH—CHy =2,

-H,0 2-butena Ozonolysis
(C)

‘Ha—lCH — CH,CH,

o
CHy—CHZ ™ CH— CHy 29, oeh oo

\ . é Acetaldshyae
Mo )
ono-ozonide
D)

A gives iodoform reaction as :
CHZCOCH,CH3 + 3l + 4ANaOH—
CHI3 4 +CHsCOONa + 3Nal + 31,0
[
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