MARKING SCHEME
PRACTICE PAPER - 08

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

(i)

(i)

(]

(both aliphatic and aromatic) from 2 and 3° amines by
using lollawing reaction.

R—NH, + CHCI, + 3KOH ale.) -2

A—N=C+ 3KCl|+ 3HOH
{d) Aniline does not show Friedel-Crafls reaction due
ta salt formation with anhydraus AICI; which is used
as a catalyst. Here nitrogen of aniline will acquire

positive charge and hence acts as a strong
deactivating group.

{c) Methyl isocyanide on reduction with lithium
alurminium hydride will yield secondary amine.

CH,—N = C =24, CH,NHCH,

Methyl isocyanide (27 amna)

Or

{d) Ethyl methyl amine being secondary amine canno!
be prepared by Gabriel phthalimide synthesis. while
others are primary amines which can be prepared by
this process,
(c) Solubility in water decreases as the extent of

H-bonding decreased. So, solubility in water follows
the order | > Il > |II.

2. (i) (b) Assertion and Reason both are correct but Reason

(ii)

(i)

{iv)

is not correct explanation of Assertion. Corrected
Reason is : In the mercury cell

Zn + HgO—— Zn0 + Hg does not involve any ion
whose concenlration may change,

(a) Assertion and Reason bolh are correct and Reason
is the correct explanation of Assertion. Sulphuric acid
is consumed in the reaclion due to the formation ol
lead sulphate and hence densily decreases.

fc) Assertion is incamect bul Reason is correct. H,-0,
luel cell is preferred over ordinary cell as fuel cells do
nol cause any pollution and also these have high
efficiencies

Or

{c) Assertion is correct, but Reason is incorrect. Acidic
NH,Cl corrodes the Zn conltainer even when cell is not
inuse.

{2) Assertion and Reason both are correct and Reason
is the correct explanation of Assertion. As by applying
axternal valtage following reaction (which is reverse ol
normal reaction) lakes place.

2PbSO, + 2H,0—s Pb(s)+ PbO,(s)+ 4H' + 2507

3.

4,

(d) On complete hydralysis XeFy gives XeO,.

XaFg + 3H,0 — Xe0, + BHF (1)
(&) The mixture of carbon tetrachloride and
chlorolorm show positive deviations from
Raoull's law as CCl,—CHCI, interactions are
lower han CCl, —CCl, interactions ar
CHCI;—CHCI; interactions. (1)

Cr
(a) Sedium phosphate Na PO, will yield
maximum ions on dissociation
Na PO, — 3Na' + PO

Total 4 ions and that's why lowering of vapour
pressure will be maximum here, (1)

{a) Electronic configuration of metal in their
respective complex ara given below :

1.Fe® . 3g®
2.Pt** . 5g8
acu®* . 3g®

Therelore, In complex [Fe(CNg )", the metal
contains the maximum number of electomns. (1)

{b) Carbohydrates made up of 2-10
monosaccharides are called oligosaccharides.
Thus, upen hydrolysis. oligosaccharides form
2-10 monaosaccharides. (1)

{d) Mercury does not liberate hydragen when
reacled with hot waler as ils ionisation energy is
very high due 1o its compietely filled configuration

of 8s° 54", (1)
Or

{a) The solubility of silver bramide in hypo solution

due to the formation of [Ag(S.,0,),F~. (1)

{a) Due to lanthanoid contraction order will be

Yb** <Pm* <Ce® <La™ (1)

(b) lce has lhe lowesl melting point and as such

it has weakes! intermaolecular forces. (1)
Or

{a) Since, quarlz glass is an amorphous solid
having shorl range order of constituants. Hence,
value of relractive index |s same in all

directions. can be measured and not be equal o
2aro always. (1)



10.

11.

12.

13.

14,

15.

16.

{c) When excess of hot waler is added lo FeCl,, 2

positively charged sol of ferric hydroxide is lormed due

lo adsorption of Fe** ions. Fe(OH),/ Fe®* a positively

charged sol, (1)
Cr

(d) Physisorplion is a process in which adsorbale

get adsorbed on the adsorbent surface by weak van der
Waals' force of attraction. On increasing temperature the
interaction belween adsorbale and adsorbent becomes
weak and adsorbate particles get desorbed. (1)

{c) The correct IUPAC name of the given compound is
2
CHy —CH—CH,—Br

Jcl:'HZ
CHy
1-bromao-2-methyibutane ()

{a) According to Hardy-Schulze law, grealer the
charge/ valency on flocculating ion added greater will
be its pawer o cause precipitation.

Coagulating power = Valency ol llocculating ion

Hence, both Assertion and Reason are carract and
Reason is correct explanation of Assertion. (1)

{2) Molar conductivity of weak eleclralytic solutian
increases on dilulion, because as we add excess waler
lo increases tha dilution degree ol dissociation
increases which led lo increase in number of ians in the
solution. Thus, A, show a very sharp increasa.

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

(df) Aromatic aldehydes and ketones undergo
electrophilic substitution at the ring in which the
carbonyl group acts as a deactivaling and
meta-directing group. Thus, Assertion is incorrect but
Reason is correct. (1)

(b) Due 1o high electronegativity of oxygen it is maore
ionic than sulphur and so the di-negative anion of 02
is guite commaon but the di-negative anion of sulphur,
(5% )is less common. The covalency of oxygen is two
as it cannot expand ils valency beyond the oclet. Thus,
bolh Assertion and Reason are correct and Reason is
not the correct explanantion of Assertion, (1)

{b) Bath Assertion and Reason are correcl but Reason
is not the correct explanation of Assertion.
4ad
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During rearrangement only one 3d-crbital may be
made available by pairing of electrons. Thus, inner
d?sp-hybridisation is not possible. So, only sp*d?
hybridisation can oceur, (1)
Or
(b) Bolh Asserion and Reason are comect but greater
slability is due lo greater number of chelate rings lormed
by EDTA than by oxalata in Ihe second case. (1)

17. Given, as we know that,

Al t = 30 sec. [R]=0.31M, [R], = 0.55M
For pseudo first order kinelics,
2303, (Al
i =230 00 Kb
T
2303, 055 2303
= = | 1.774
k==30 9031~ a0 ¢
_2303 02490 =191x10-25""
At { =60s, [R]=0.17 M [R], = 0.55M
2303, [Rk
K= log =2
(22303, 055 _2303 o
60 2017 60
=196x107%s""
2303, (Al
Kk =239 g
r 9 g
At 1=90s, [R]=0.085M, [R), =0.55M
k=2303,,,055 2303 . qi0g
90 ° 0085 90
=207 x10 25"

Average rale conslanl,

_191x107%+ 1.96x 1072 +2.07 x 1072

- 3

=198x10"?s"" o)
Or

(i) Reactions with higher molecularity (greater than three)
are rare as probability of more than three molecules
colioiding simultanecusly 1o form product(s) is very Io-ﬁ.]

k

(i) No, activation energy ol a reaclion cannot be zero
because in that case, every collision among reactant
molecules will be an effective collision. However, this is
nol possible. (1)

18. (i) For letrahedral complexes, the crystal field stabilisation
energy is lower than pairing energy, so they are nal
formed in low spin state. (1)

(i) In [CoNH3)g]**, pairing of 3d electrons takes place
due o the presence of strong ligand (NH,), whereas
in [Ni(H20)5]%* pairing of 3d electrons does not occur
due lo the presence of weak field ligand (H,0).

Thus, [Co(NH,)sJ** forms inner orbital complex,
whereas [Ni (H,0)g)?* forms outer orbital complex.
3d
[CotNHael* = [T 1] [o{xod o] o]
o*sp-ytridised, inner

orbilal compilex
3o
[Ni{H?D]ﬁ]‘?I = ITLHL"H_I 1 | 1 I [x.‘tl-:xlﬂl.w-':r!xxl
so'a”-hybridisad,
Duter orbital complex

(1)



19. Given, with 0.1mol L"'KCl, resistance Is 100 2,
with 0.02mol L' KCl resistance is 520 Q,
conductivity of 0.1 molL""KCl solution is 1.28 S§/m
orSm',
Cell constant = Resistance (R) x conductivity (k)
=100%00129 =129 cm™' (1)

Calculating conductivity of 0.02M KCI solution
x = Cell conslanl / Resistance
=129/ 520=248x10"Scm™
Therefore, molar conductivity
1000 %k
A=
_ 1000 x248x 10~
002
Or

Aqueous solution of CuSO,; on electrolysis gives Cu
atcathode, O, atanodeandH " lons in the solution.

96.54 x10s

=124 §cm?mol™

Eq. ol current = =001eg= 102 eq

» 102 eqol Cu=107eqol O, =107 eq ol H'

(H*)= 10%eq _10%eq
volume of salution {inL) 1L
=10°NorM
pH=- log (107%) =2 2

20. () When ozone is passed through acidified SnCl,
solution then SnCl, is formed. Reactian is as
fallows -
35nCl; + 6HCl + O, —— 35nCl, + 3H,0 (1)
(i) (a) /5, >Clz > Brz > 15
{b) HI > HBr > HCI > HF (1)
CHay

. [} NHNH,
21. () H/C_O[HKUH-QNEDH?BK

CHy — CHy + H,0+N,]
Ethana {1)

N —NH,

0
I I
C C—CH,

Acolnldehyde

(if) o
o CH,CH,
Acetophenone

KOH/glyeol

472K +N21

Ethyl
barzens “_}

292 (i) XeF, shows sp®d-hybridisation. The orbital get
mixed up to form six 574 2 hybrid orbitals with two

orbitals having lone pair of electrons. Thus, the
structure of XeF, is square planar.

F:,.@..,JF (1)

i) Cl, being an oxidising agent oxidises Nal to 1.

2Nal + Cl,— 2NaCl + |, (1)
23. [CoF]® oxidation state of Ca is + 3due to presence
ol 6 F~ ligands.
3d 43 4p 4d
coaom (WA O CL L LT
4p

ad 4s 4d
cottion (MY O O] O]

Since, F~ is a weak field ligand, it canncl pair

3d-electrons of Co? *.
ks ] ad

(ot it K7 B0 I 15 I R 0 E B L]

FFFFFF

spcP-hybridised, six siaciron pairs from 6F
Hybridisation = spd *-hybridised

Magnetic moment = fn (1 +2)

=J4(4+2) =24 BM =26 BM
Similarly, in [Co(H,0)s F * the hybridisation of Co?* is
spd? (due to the presence of unpaired electron)

ad Ad
(Comz0pel* (R LU [ L T )

sp’da-hybrid:sahon six electron pairs from 6H,0

Magnetic moment =,,‘n(n +2)

= f3(3+2)=158M @
Hybridisation = sp°d *-hybridised

24. Aryl halides are less reactive towards nucleophilic

substitution reaction. Presence of electron
withdrawing group at o -and p-position increases the
stability of inlermediates and, hence increases the
reactivity of aryl halides towards nucleophilic
substitution reaction.
MNow, more the number of EWG at o- and p-positian,
higher will be the reactivity ol aryl halide. Compound
(ly has three EWG, So it is mosl reactive and
compound (I} has only one EWG, so [tis leas! reactive

So, the order of reaclivity is (1)< (I} < (I} (2)
25. For hydrogen electrode,
H " +e” — 1/2H;
Applying Nernsl equation,

0.0591[09[ 1 ]

[ 152 B [ /2 | “Tn H



0.0591 1
o2

- 0591V (2)

AT, calcutaeay = Kr % M= 186x 0.01= 0.0186°C
i= ATyopcerved) - 0.082 =333
Antcalnl..dﬂlnd] 00186
K5[Fa(CN); ] ™= 3K* + K,[Fe(CN)g|*-
Attime, =0 1 0 a
After diss. 1-a 3o @
Total = 14+ 3a
. 1+ 3a i-1 333-1
fme—— - a=—e= =0777 =777 2)

26. () The change in specilic rotation of an oplically aclive
compeound in solution is called mutarotation, e.g. in
agueous solution, glucose exisls as,
o-D-(+)-glucose == Equilibrium mixiure

laf =+112° la]p=+52.7°
— [i-D(+)-gluccse
[l =+18° (1¥)
{ii) DNA is a double stranded molecule. The two sirands
are complementary to each other. H-bonds are larmed
in between specific pairs of bases, i.e. adenine {A) is
attached with thymine (T) by two H-bonds and guanine
(G) is attached lo cytosine (C) by three H-bonds. The
other combination ol bases are energetically less
lavoured and hence, do nol occur in normal DNA,
Thus, the two slrands of DNA are nal identical bul are

27. (i) Ethanal and propanal As ethanal has

CH,—C— group, therefore ethanal {CH,CHO)
Il

8]
responds positively towards iodoform test, whereas

propanal (CH,CH,CHO) does not.
CH,CHO + 3Na0I—2 , cHi, |
Ethanal Heal {ladalarm
wallaw

+ HCOONa + 2NaOH

CH.CH,CHO+ 3NaOH —2"; No test

Heal

(1%2)

(il Phenol and benzoic acid Benzoic acid reacts with

28. (i)

sodium bicarbonate to produce effervescence of
carban diaxide, whereas phenal (Cg H:OH) does nat.

COOH COO'Na”

@ - NEHCOJ —*@ + HQD + COE [gj]
Sodium {Effervescence)

Benzoic Sodium

acid

bicarbonate
benzoate

OH

+ NaHCO3 —* No lest
‘Sodium

bcarbonate

Phenal {1%:)

Molar mass ol chlorolorm, (CHCl3) = 119.5 g/mol
Malar mass of dichloromethane, (CH,Cl, ) = 85 g/mol

255
fCHCI; =
Moles of CHCl4 1195

Males of CH,Cl, = ;—2 - 0.47 mol
Tetal number of moles = 0.213+ 0.47 = 0.683mol
Mole fraction of CH,Cl, =27 - 0,688

0.683
Male fraction of CHCI, =1~ 0.688=0.312
Vapaour pressure of the solution can be found out using
Ihe following equation,

Drata =p; + {.p; 'P:]Iz

=0.213maol

complementary. (1%)
Cr
(i) Itis saccharic acid which is formed as per the reaclion
given balow:
{L|'H0 (|'.:OOH
(CHOH), ——=2, (CHOH),
I s |
(CH,0H) (CH,OH)
DGiucose Saccharc acd {l:l
(ily Ditterence between a-helix and f-pleated structures
ohelix structure f-pleated structure

If the size of R-group is
large, intramaolecudar
H-bands are farmed
between C=0 of molecule
and NH of amino acid in
polypeptide chain that gives
right handed c-halix
struclure.

i.e_ It is formed by the
folding of a single
polpeptide chain due to
hydragen bonding.

If size of R-group is
small intermolecular
H-bends forms batween
C =0 cof polypeptide
chain with N —H of
other giving fi-pleated
shest structure.

i.e. It is formec by the
foiding in more than

one polypeplice chain
due to hydrogen
banding.

(2)

Proa =200 + (415 - 200) x 0.688
=347 9mm Hg (2)

LIl

{il) Using the relation, y, = .mole fraction of the

compaonents in vapour phase (y, )is
Pcug, = 0.688 x 415mmHg

=285.5mm Hg
Pero, =0.312 %200 mm Hg
=82.4mm Hg
285.5mm Hg
=== = -p82
Yol = 337 9mm Hg
62 4mm H
Yero Ll Uk =0.18

347 9mm Hg (1)



Or
Given, No. of moles of liquid A, (7, ) =1male
Mo. of moles al liquid B , (ng) = 3mole
We knowthal, P =P, + PaXs 00
My __ 1 1
ng+ng 143
g 3

xﬂ:nﬂﬁ-nB_HS

where, 34 =

The value of 4 and x5 put in Eq. (i)
1 3
[1+3]pa. [ }pE-SUDmmong

%p; +%p;g = 500 mm of Hg

1P + 3 pg =2000mm ot Hg ...{ii)

When 1 mole ol B was added, the equation we get
will be,

1 4
—— | pg =510mmof H
(1+4]p" [1+4Jp5 4

%p; +%p§ =510 mm of Hyg
P + 4pz =2550 mm of Hg (i)
On substracting Eq. (ii) from (i), we get
pp = 550 mm of Hg
On putting the value of pg in Eq. (i), we gat
P, =350 mm al Hg (3)

29. (i) The initial material used in the industrial
preparaticn ol phenal is cumene (isopropyl
benzene).

Structure of cumens (1)
|:|| ) Bromination of phanol in non-aqucouu medium

&'1 n CS;
2?3 K
Phanol o-bromopheanol
{minor)

D ﬂmmnﬂ‘mol

m
(112)
Bromination of phenol in aqueous medium

OH OH
Br Br
+ 3By, ——
Bromina
Phenol wates
Br

2.4 B-inbromaphenal (1/2)

fi} In bromination of phenol, the polarisation of Br,
molecule takes place even in the absence of
Lewis acid. It is due 1o the highly activating effect of
—OH group attached lo the benzene ring. Thus, Lews
acid is ncl required in bromination of phenol. (1)

30. Number of aloms in 0.5 mole

31.

=05x 6023 x10% =301x 107

Number of octahedral voids = Number of atoms in
close packing
N=301x10%
Number ol telrahedral voids = 2 x number of aloms
in close packing
2N =2 x 201x10% =602 x 107
Total number of voids =N + 2
=301x10% + 602 x 107
=903 x 10 (3)
(i) The lower the reduction patenlial, the higher is the

reducing power. The given standard electrode
polential are in the order.

K'/K < Mg® /Mg< Cr*/Cr<Hag? /Hg

1
Hence, order is <AgiAg
Ag <= Hg=Cr<=Mg <K (2)
(i) Ag(s)| Ag* (107*M)[] Cu®* (107'M)| Cu(s)
E., =+046Vand log10" =n,T =25°C

_pe _0059 _[Cu®']
E\\:a\ll Et?!l n | [Ag-f
0059 (107)
" 1077
=046~ 01475=03125V (3)
Or

=046 -

o) £°=00591,
n

K <1

then, £+ = 39591

-2 » 00591

log 0.01=

£7is thus negative.
"E:=DV, then X =1 {3}

0059 [Mg™]

Il
i) Ecop = By = - DD[-C“J}.—]
0.089 01
=27IV-22 log——
2 9% 001

0359 2599 10g 10%= 2651 v

=271V-
(2)

32. Compound B is formed by the reaction of benzene

and acid chloride in the prasance of anhyd. AICI,.
So, B is an aromatic ketane, When compound B
reacts with iodine and aqueous MaOH, it produces
iodoform; thus B is acetophenane. Compound A
should be a derivative of acetylene. Also, il has



degree of unsaluration = 6 (i.e. has one ring, Sr-bonds)
and undergoes hydration undar acidic condilions 1o

form B which is a ketone, i.e. acelophenone. (2)
The reactions involved are
C=CH OH—C=CHs O0=C—CHg
HgSD..
- HED 50, —
CaHa Acaiophenoneg
Phery acetylana B8}
)
0=C—CHj
C‘.H_-,COCI
Mhﬁ AICH
Benzene Anatn[:i'iﬂnme
0=C—CH;, COONa
1/NaOH
Acetophenona Sodium banzoate lodofom
=] icy oy

. Compound A =Phenylacetylens
Compound 8 = Acelophenone
Compound C = Sodium benzoale

Compound D = Indofurm (3)
() (a)  CHyCHy cook* COOH
mncwﬂ H,0°
Banzoic
benznate acid
(1)
COCH, COONa COOH
_laNaOH |
reachion
Acelophenone Sodium Benzoic
benzoate e
(1)
CH=CH, COOK™ COOH
Polassium Berzoic
benzoote acid
(i) (a) @— CHOM@—CHZDH
‘A', benzyl alcohol

+ @coo‘nr

‘8. Sodium benzoale (1)

(i

(i)

e

(b) CH,COOH + CHOH —S20 150,

O

Il
CH,—0—C—CH,
'C". Methyl acatate (1)

33. () (@ Cr*"/Cr*" has a negalive reduclion potential.

Hence, Cr®* cannol be reduced 1o Cr?*, l.e. Cr¥'is
mos! stable. Mn®' /Mn?* has large positive E°
value. Hence,Mn®" can be easily reduced toMn®*
i.e.Mn®' is least stable. E° value lor Fe** /Fe®' is
positive but small. Hence, Fe?* is mare stable than
Mn" but less stable than Cr

{b) Oxidation potentials for the given pairs will be
+ 08V, +12V,+04V. Thus, the order is
Mn = Cr > Fe. (2)

{(a) Electronic configuration The general electronic
configurations of actinaids is 5/""*6d%' 7s%. The
irregularities in the eleclronic configuration of
actinoids is due o the stabilities of f°, /7 and '
occupancies of St-orbitals. (1)

{b} lonic size The radii of trivalent and quadrivalent
ions of actinoids contract slightly with increasing
atomic number due to actinold conlraction.
This confraction resulls from poor shielding
experienced by 5f-electrons, (1)

(c) Oxidation states Aclinoids show a vanely ol
oxidation states due lo comparable energies of &,
6d and 7s energy levels. The deminant axidation
state of actinoids is + 3 which show increasing
stability for the heavier elements. (1)

Or

In Cu, all thed-electrons are paired (3d'? 4s'). In Cr, all
the of-electrons are unpaired (7 %4s'). Hence,

d -d electron repulsions in Cu are much greater than
thoge in Cr. Hence, Cu atom is larger in size than Cr.
InCu?'(3d9), d -d elactron repulsions decrease due
to presence of ane unpaired d-electron. Moreover, the
electrons are attracted by 29 protons of the nucleus
whereas in Cr* three unpaired electrons are still
present but they are attracted by anly 24 protons of the
nucleus. Thus, Cu®*is smaller in size thanCr?'.  (2)

(i) (a) Electronic configuration af Mn?* = [Ar]'®3a®

Elactronic configuration of Fe®* = [Ar]'®34®

Mn?* having hall-fillec d-orbitals will be more stable
lhan Fe®* | as it has partially filled d-orbitals. (1)

(b) Zinc has completely filed d-orbitals, which limits
its lendency to lorm melallic bonds. Thus, it
requires least enthalpy 1o get atomised. {1)

(c) Ti** has one electron in thed-orbital (3¢") which

can absorb energy cormesponding 1o yellow
wavelength and jump fromt,, toe, set of
d-orbitals. But, Sc** has no electron in the
d-orbital, (1)



