MARKING SCHEME

PRACTICE PAPER - 04

S“;pmont (a) is correct. [Co(CN), *

(@)
3 1g°. 28" 2 2pb 352, 3p8, b

A
co
N is @ strong field ligand and as it approaches the
metal ion; the electron must pair up.
The gplitting of the d-orbitals into two sets of orbitals
nas octahedral complex [Co(CN)] * may be

,t?pfesenteai as tggg :
(o VAo

[ i -
‘LAJ l ‘,Tm i Ao

) ],H El tyorbitals

e

Here. for d© ions, three electrons first inter orbitals with
parallel spin out the remaining may pair up in tog oOrbital
ghing rise to low spin complex (strong ligand) field.

- [Co(CN)g] 3~ has no unpaired electrons and will be in
low spin configuration.

i (b) Based on spectrochemical series, ligands
arranged in increasing order of crystal field strength
are as

NH; <en <CN™ <CO

fil (b) For [Cr(H,0)g)>* and Cr?* =[Ar],30*
g
‘0,6 Ao
Energy| | 11 7 ] .................................
Average energy of |_0,4 A,
d-orbitals in symmetrical
crystal field 717 t
29
Splitting in an

octahedral crystal field

AsHO is a weak field ligand, so pairing of electrons
does not occur,

FSE or [CrH,O)gf* = 3(-0.48,) +1(0.64,) = 064,
% = Crystal Field Stabilisation Energy (CFSE)

% depends on Z,, and for 3d-series, Zey is less than
“Series,

Hence, A, of [Cr(H,0)g] 2+ 5 [Mo(H,0) "
From above table,
A, Of [TitH0) P > A, of [Ti(H,0)s )"

(a)
(iv)

(i)

Or
CFSE = 3(-0.4)+ 1(0.6)=-0.6A,
(c) CFSE for octahedral and tetrahedral complexes

are closely related to each other by formula A = AO

where, A, = CFSE for octahedral complex,
A, = CFSE for tetrahedral complex
According to question, A, = 18000 cm ™’

4 4
A =—-A. =—x18000 cm
=% =g

-1

-1

=4 %2000 cm
— 8000 cm ™

Hence, correct choice is option (C).

(d) 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
correct.

(c) Pure water has small amounts of hydrogen and
hydroxyl ions (~10~" M )due to which it has very low
conductivity (3.5x 107> Sm™)

Hence, assertion is correct but reason is incorrect.
(d) When electrolytes are dissolved in water, they
furnish their own ions in the solution, hence the
conductivity increases.

Hence, assertion is incorrect but reason is correct.

(@) 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.

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

Or
(@) Molar conductivity of weak electrolytic solution
increases on dilution, because as we add excess
water to increase the dilution, degree of dissociation



. CH,CONH,
increases which leads to increase in the nur:ber of 2 i H’-NH.
ions in the solution. Thus, A, show a very sharp 10. (¢) NaoH ,
COOCHz  Hofmann
increase. ‘ bromamide Oy,
Hence, both Assertion and Reason are corr.ect bu ARG I )
Reason is the correct explanation of Assertion.

3. (b) In alkaline medium, glycine predominantly exists as \ j"CH
an anion. It is shown as follows : 0

HN' —CH,—COO™ + OH™ —>
H,N—CH,—COO0 + HO

4. @)t,, e for first order reaction. So, it is (1)
: P . r
independent of initial concentration. (1) y

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

cotton ) @J\]Hg + CHyl ,_l
Or

(@) Electronic configuration of group 17 elements is 3

ns’np®. Al these elements have seven electrons in their 2 @NHQCH a|I + Nay co,
outermost shell which is one electron short of the next

noble gas. N-methylanilinium iodide

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

reduction potential is the lowest. (1) 2 @-NHCHa +CO; + 2Ng
7. (@) Given figure shows the structure of simple cubic

N-methylaniline
unit cell. CHal

In simple cubic (sc) unit cell, each corner atom is Na;COy

shared between 8 unit cells. CHyl |
Or N(CHgal™ —2— N(CHy),

() Contribution of each atom per unit cell located at

1 N,N,N-trimethylanilinium N.N-dimethylaniiine
face-centre in a fcc unit cell is 0.5 or —. iodide
2 lNa2003
8. (a) 5-chlorohexan-2-ol is the IUPAC name of given
compound. N(CHa)3 COS‘
6 5 4 3 2 1 + 2Nal
H3C—CH— CHZ—CHQ——CH'—CH3 2
| | N,N,N-trimethylanilinium
Cl OH carbonate

Or

(c) Alkenes react with water in the presence of acid as
catalyst to form alcohols. In case of unsymmetrical

11. () The starting material used for the industrial
preparation of phenol is cumene.

Al . CH3 CH3
alkenes, the addition reaction takes place in
accordance with Markownikoff’s rule. HaC — CH HsC— C 0—0—H
H L]
CH3 —CH = CH, + HO = H ~(fH— CHq
Proj
ropene OH H20
Propan-2-ol Cumene Cumene '
9. (b) Primary alcohols contain — CHZ0H group. hydiapermilos
! ?Ha OH
| S0, HyC— C—CH,OH: is a primary alcohol.
. | (1) + CH4COCHs
CH, Acetone
- (
L Phenol
_'
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~orra0eyOR 0028 73t have a-hyorogen On reaction

L akal 7 ndergoes Lannizzaro reaction

gros ASSETION 1S NCOTect but Reason is corect (1)

30~ Asserion and Heason are commect and Reason

=g comect @pianaiion of Assertion. All alky!

-zenes viexd DENZOKC acic 0N Vigorous oxdation with

waire *Mn0 ¢ as the entire side chain s oxidised to a

200+ grouwp srespectve of the length of the

-300 cran (1)
Or

. Orwaming an aidehyoe with freshiy prepared

- gt Siver MO s produced due fo the formation
+ siver mEd

¢ adehyoes are oadsed 10 comesponding
—ooqy@s anon The reaction occurs in akaline

—egu™

.
s
O

o

o

Siver mmor
s~ 4sseron is commect bul Reason is incomect.
=r=zresr= void & so calied because 1 is sumounded

3wmmaymmmm;sso
~sler hecause # = surpunded Dy Six spheres
r=zrea=ly {1)

5 7 2- chioro -2 methylbbutane is formed when neopentyl
amocaon undergoes rearangement to form more

S=0e =riary carbocation.
O CH;
:—3—: —%9‘1 ———PCH:.,——C——CHgng
O
- @]
Trergiors Assertion is incommect but Reason is COmeCt
Tx=TeT (1)

_—:r r= oom :.ssaggca-w:jﬁseasona’emrreaand
ST i comac: expianahon of Assertion it

x X XS |eoor
Lriime scetanioe ] !
£ Br NH.
p-bromo Z

Or (1) In andline. the electron pair on niArogen atomis

involved n conjugation with ring and is less avaiiable
for protonation than that in methylamine. Therefore,
w(bmhﬁdaiﬁneismemammto‘-memyiamm
and aniline is less basic (as higher the pK, value.
weaker s the base). (1)
(i) Ethyiamine is soluble in water due to hydrogen bonding.

lnanﬂmeduetobuikyhydrocarbonpartmeademd
hydmgeﬂbondingismsanditisnotsohﬂehwatg)

18. The amino acids exists as Zwitfer ions in agueous solution.

Due to this, dipolar salt like structure amino acids have
arersghemmcon&cpondinghaioaddmd\donothave
saﬁiked‘aaﬁetSewndN.meymtaadsmwmme
due 1o their salt like character. As a resuit, polar amino
acids dissolve in polar solvents like H0. (2)

19. Let3 =100, a- x =100-30 =70.f =40 min

For first orger reaction.
. 2303 2 2303 , 100
X = lOg = — —_—
t (a—x) 40min 70
_2303, 10 2303, o
40 7 40

204 x0.1548
40

k =891x10~ 3 min~"
0893 0823
kK  891x10  min~

ty2=7778min (2

- =7778min

Als0 lyo



be
aniline into benzyl alcohol can

20. () The conversion of
carued out in the following manner
NH NA(,I
/% R ”:u\' ’ XY 4,p0, HOLCU A
273-278 Mzt
- Reduction
L//- Diazotisation Z
| Benzene
roine diazonium
chioride
CH.OH C H,Cl CHs
Cly(1mol). hy CH,CH Anhyd
el /\Ill
KOH 147 ) ?&7 K
“Hyarolysis “Sigechain
chlorination
Benzyl Bem | Toluene Remenp
alcohol chioride )

(i) The conversion of benzene to m-bromophenol can be
carried out in the following manner :

NH,
l \_on" HNO, Bl Fe :(l;l
conc H; ':L Br Br
89"‘6“" NaNO, + HCI
0-5°C
+ -
OH N,Cl
H,0
—
Br Br

m-bromophenol ( 1)
(i) Noble gases being monoatomic have no interatomic
forces except weak dispersion forces and therefore,

they are liquefied at very low temperatures. Hence,
they have low boiling points. (1)
In SFg, 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 H;O molecules. As a result
of these two reasons, SFg does not undergo
hydrolysis.

21.

(ii

(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. (1)
(i) 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 £ =0, S, Se, Te.

P
=

1)

unds in which small atoms like H,
22 Theuc Oyr?r?t(e)arstltlal sites in the crystal lattice e
occ srt)mal compounds. These compounds g, Wa |erJ
|ntP:Nn for transition metals because small
Eg(s)lly occupy the position in the voids Presen ) th
crystal lattices of transition metals.

23, When FeS0,4 and (NH4),S0 4 solution are Miveq
molar ratio, Mohr's salt (a double salt) is formecj

SO,@q) —
Fes04(aq) +(NHa)
! FGSO4 (NH )280

— NP4
FeSO,- (NHg)S04- BHO ==Fe™ (ag) "y
+2NH4(aq)+280Z (

Q‘I

4 1ag)4 B
Because Fe?* ions are formed on dissolution o Moy,
salt, its aqueous solution gives the test of Fe?+o, K \

But when CuSOy is mixed with ammonia, foHong
reaction occurs,
CuS0,4(aq) + 4NHg(@q) — [Cu(NH;),180,

This complex does not produce Cu?" ion, so the

solution of CuSO 4 and NH; does not give the tegt ¢

cu?" ion. 0
24.Given, 0 +e~ —> 07} Ag H=-141kJ mo|"!

O+2e™ —> 0%7) Ay H=+T702kJmol”

As it is obvious from the given data, the formation

of divalent anion needs more energy as compareq

to monovalent anion where energy is released.

Yet the number of oxides with —2 oxidation state of

oxygen is more evident.

The reason is that their crystal lattice is more stable due

to stronger electrostatic forces of attraction involving

divalent oxygen than the oxides in which oxygen'is

monovalent in nature. ]

Or

(i) Bartlett (1962) prepared a red compound of formuia
O%[PtFs]”, dioxygenyl hexafluoroplatinate (V). He
argued that the first ionisation energy of oxygen
Oy (=1180 kJ mol~")was almost identical with that

of xenon (= 1170 kJmol™"). He thought that if oxyge"
could form such compounds, xenon should also
form similar compounds. He prepared Xe"PtFg by
mixing PtFg with xenon.
Xe + PtFy — Xe'[PtRg]”
(ii) (a) Xenon is used for filling radio and television
tubes.
(b) Liquid helium is used as a cryogenic agent
carrying experiments at low temperatures.

(c) Neon is used for filling in sodium vapour [am%
and electric discharge tubes used for making
decorative tubes for advertisement.

|




cell edge length, @ =250 pm = 250 , 1010

Gi en. 3
S‘ty Bg cm
bcc cell, number of atoms, 7 = »
Momr mass, Z "
e know that, density, d = ———
2xM

-3
m = 108 ;5
o 89" 250 x10™ "%em)? (6,022 x10Pmgy )

= 20107 Tem) (6,022 x 10%mor 1y
o M= =
>
'3
gom
_9409x8 _ 57 64 g mol”

2
-orboo unit cell, 4 =3
J3-a_1.732 x250

wUnz-Futtug reaction When aryl halide is heated
5.0 with alky! halide in the presence of sodium in dry
ether, halogen atom is replaced by alkyl group and
alkylarene is formed. This reaction is called
Wurtz-Fittig reaction.

R
Dry ethi
+2Na+ R —x 222, + 2NaX
Alkyl
Aryl halide halide Alkylarene

___________ Dry eth
Q'qx 2Na +Cl—CH 'y—l
Chiorobenzene Q CHjz + 2NaCl

Toluene (1)

(i) Fittig reaction When haloarenes react with sodium
inthe presence of dry ether, two aryl groups are
joined together and diphenyl is formed. This reaction
is called Fittig reaction.

ether O + 2NaX

anhenyl

@— Cl+Na+Cl @ 2R,
" + 2NaCl

Dipheny!

+2Na ——

) Swarts reaction The synthesis of alkyl fluorides is
achieved by heating an alky! bromide/chloride in the
Presence of AgF, Hg, F,, CoF, or SbF . This
eaction is known as Swarts reaction.

R—Br + AgF —> R - F + AgBr
H,C —Br + AgF — HLC —F + AgBr (1)
Or
2HL0/H

() CHCHL! — Py CHAHLN —————

Ethyl chloride Eth /’l/rI\:u le CH,,,CHZCOOH

Propanoic acid
(B)
Alc KOH _CH.

(i) CHACHCHBr — ’A 5 CH.CH= CH,

1- bromopropane Prop-1-ene

l/‘.,
_HB , CH,CH—CH;
|
Cl

2romopropane

8 (3)

27. Initial millimoles of CH,COOH = 100 0.50 =50
Final millimoles of CH/COOH = 100« 0.49= 49
Millimoles adsorbed =50 — 49 =1

1
bed =———
Moles adsor 1000

Number of molecules adsorbed

1 6.023x10%
00

- 6.023x 10%°
Total surface area
Number of molecules
2
_ SOXTE 1020 -5x107"® m?
6.023x 10 (3)

Area per molecule =

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
not.

CHACH,CHO + 2[Ag(NH3),]* +30H™ —>

Propanal
CHCHLOO0™ + 2Ag 1+ 4NH5+ 2H0
Silver mirror
Tollen'sreagent

CH4COCH3 ——— No silver mirror
Propanone (1)
(b) lodoform test Acetophenone being a methylketone,

- on treatment with NaOl (, / NaOH) gives yellow

precipitate of iodoform but benzophenone does not.

CGH5COCH3+ 3NaOl—s C6H5COON8 + CH|3 {

Acetophenone lodoform

NaOl +2NaOH
CgHsCOCgHs — No ppt.
Benzophenone (1)
(i) The reactivity towards HCN addition decreases as
+l-effect of the alkyl group increases. Therefore, the
correct order of reactivity is :

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



29.() The order of given reaction is one. (1)
() For first order reactions,
, 0693 0,693
Ctys (30H)
‘ 2303, |Al
or =—— log
k [A] (1)
or Iog [Aly _ k xt
[A] 2303
503
log Ao 0693 8h _ g0
A 3h 2303
Al _ antilog 0.8024 = 6.345
(A] (1)
(= Ao _ Mo iez6m
6.345 6.345
After 8 h, sucrose left = 0.1576 M (1)

Or (i) Pseudo first order reaction The reaction which is
bimolecular but has order one, is called pseudo first
order reaction, e.g. acidic hydrolysis of ester.

H +
CHLCOOCHg + HO == CH4COOH + CoHOH
(1)
(i) Given, ty, = 37.9sec

Initial concentration = [R],
Concentration after time, t = [R%

[because 3/4th of the PH5 is decomposed)]
(@) t =1min =60 sec

0.693

k==2""=0.0183sec”"
37.9
; 2303 og [Flo
k (R]
0= 2398 1
0.0183 "~ [R]
or log @ = L * Q0153 =0.4768
(R 2.303
[Rlo : [Rlo
——= =antilog 0.4768 = —< =2.997
(R] [R)
Let the initial amount [Ry]is 100
100
——=[R]
2.997
[R]=33.3% (1)
(b) k = 0693 _ 0.693 sac™]
2.303 R, 2.303
= = 4
"k TR, 0693
4 37.9
fo 2.303 x 37.9 x 0.6020

0.693

=75.82 sec
(1)

30.() Hydrolysis of cyclohexyl methyl bromicq

NaOH gives cyclohexyl methang| by aq

. CHBr
( J i aqg.NaOH Lﬂ)"—» (\ CH’)OH
‘ ¥ g l N:ml

(i) Hydrolysis of 1-bromopentane by aq'NBOH Y
pentan-1-ol. Give,

CHACH,CH,CH,CH,—Br + NaOH _ Hear
1 -bromopentane 8,2 »

CH;;(CH?)I,,-.QHJr Nag
Pentan 1| k {I;
31. (i) The spinonly magnetic m(?rnent IS given by
p=nin +2)
Thus, Jn(n +2) = 1.8
Squaring both sides,
n(n +2)=3.24
n°+2n=3
n®+2n-3=0
n?+31-n-3=0
(n-H(n+3=0
= n =1 butn # - 3is not possible,
Thus, n =1
It means that one unpaired electron is present, jg
is copper.
Thus, 2Cu+2H,504+0, —> 2CuS0, + 2HO
A (B)

2CuSO 4 + 4Kl — 2KS0, + 2y
®  © ‘

2Culy — Cugly + I,

)
@
(ii) (a) Transition elements are those which, have partly
filled d-orbitals. Since, neither the atoms nor ions oi
Zn, Cd and Hg have partly filled d-orbitals, they ars

normally not regarded as transition metals. il
(b) Compounds of transition metals are coloured
due to d-d transition. (1

(©) Electronic configuration of Mn?* 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 3d®. Thus, it can lose one

electron easily to give the stable configuration
5

25 (0

Or

() Europium in + 2 oxidation state shows stable
electronic configuration, i.e. [Xe]4/ 5d%6s’. (!

) |

(i) (@) E values for Cr®* / Cr* i negative (-04114" dcfn
Mn3 /Mn2" i positive (+157 V). Thus, u cind
undergo oxidation and therefore, acts as a e’




ont. on the other hand, Mn (I

ad i can un
J’ductuon, andtherefore, it acts ag dergo
rpdut

anoxidising agent.
i 1
p) Inthe presence of complexing agents, cobalt .
( gets oxidised from +2 10 +3state heg
E“') is more stable than Co (11 (1)
 After loss of ns electrons d “eleciron an easily
pe lost to give a §1able1 configuration, Therefore
he elements having configuration are either |
reducing or undergo disproportionation (1
(COOH ‘
C/H*‘_C,_ — B
32 A- (H§O4) Ester
s an alcohol.
Mild oxidation
—

ause Co

fhus, Al
C 50%KOH
o A D
) Oil Hel Alcohol — Acicl
s, C undergoes Gannizzaro reaction.
PCl,  NH,
D— — E—— HCN
0 H,0

Th

Thus, E 18 H—C—NHy, because on dehydration, it
4ves HCON (with intermediate HCOCI)
g (H) 0
Dis H—C—OH (because only H—C—OH gives £
when it reacts with PCls and NH3). C is HCHO, as C
qves Cannizzaro reaction in the presence of KOH and

forms alcohol and salt of carboxylic acid, A is CH,0H.
gecause C is only formed by oxidation of CH4OH.
0

Bis CHy—C—OCHj4

3)
The reactions involved are :
] n
H,SO
g —C— OH+ OHyOH ~22%5CHy — C— OCH,
(A (B)
Methyl acetate
CH3OH Mild oxidation HCHO
(A) C)
HCHO X9, HCOOH +CHZOH
(€ DiHCI (D) (A
o,
HCOOH—5 H—C —Cl—»H—C—NH, —45 HCN
Methanoic -HCI (E) -HLO
acid
(D)
()
‘ Or
H\ H
() i >C=0+ H>C=O———M"°AK°
2 molecules of T . 0
formaldehyde H—C—OH + H—C\O-K+
}L Potassium
Methanol formate (1)

- -\
(i) <(A)>‘-(‘,HO ¢ Cone. NaOH—" »((4) —CH,OH +

Benzy! alcohol

(@ —COONa
\.

Sodiurm benzoate ( 1)

CHO

(0]

" \ | H, N
(i) <<\) s = | C )J
7

on Benzaldehyde

Benzoy!
chloricle (1)

. CH, CH(OCrOHCI,),

(iv) @ ‘* CrO,Cly e, @

Chromyl o
Toluene

chloride Chromium

complex

CHO

Benzaldehyde (1)
(V) CeHeCOCH; —22M2 € H,COO Na* +CHI3 ¥

Acetophenone lodoform
(1)
33.() 1 m=342gper 1000 g of H,O
Sugar in 1000 g of solution is
1342 g solution = 342 g sugar

1000 g solution = 2221990 _ 554 g5 ¢

Mass of H,0 per 1000 g solution

=1000-254.85 =74515¢g
_ K; x1000 xgrams of sucrose

MWsygar xgrams of HO left

_ K¢ xW, x1000

N Mw, xW;

_ K¢ xW, x1000

T AT xMw,

_ 1.86x254.84x1000

"~ 3534x342

=392.2g HLO

Amount of ice separates out = 745.15 - 392.2

ATy

W

=35295¢ (214)
(i) Molar mass of Ba(OH), - 8H,0
=137 +2x17+ 8x18=315g mol~ '
=100 g water has 5.6 g of Ba(OH), - 8H,0
1000 g water will have Ba(OH), - 8H,0 = 569

Number of moles of Ba(OH), - 8H,0 = 55%

=0.178 mol



Thus, molality of Ba(OH), = 0.178 m
Ba(OH), —> Ba®* + 20H"

Then, pj=2.9kPa

‘ . py-29_ 30/M
Molality of OH™ ions =2 x molality of Ba(OH), . "'”pf 6+30/M
‘ =2x0.178=0.356m (212) 1 29  30/M
Or (i) Suppose, the molar mass of solute = M g mol™! o - E " 6+30/M
Number of moles of solute (no) = & mol ar 29 _1_ 30/M
M g 6+30/M
Number of moles of H,0 1
99 _s5mal -z
V=15 g mol 6+ 30M
p1=2.8kpa or .p_°1.=6_+_39ﬂ=1+§ ”
. ) 29 6 Mol
1= P1_ s +2n On dividing Eq. (i) by Eq. (i), we get y
P 1T 29 _1+6M
. pi-28  30/M 28 1+5M
P 5+30/M (1) or 2,9(1+£)=2.8(1+E)
28 30/M M ¥
o 1-—=— 145 168
g, 5+30/M or 2_9+—M‘— =28+ 7:M=23u
28 30/M 5 , ' i
or —=1- = i ing M=23in Eq. (), we get
5 5+80/M 5+30/M () Putting M =23 Eg. (). we ¢
! P_qy il = =
o , 2.8 238 23
or DL 5+300M ;. 8 0 29
28 5 M (1) or Py == x2.8=3.53kPa
On adding 18 g of water, n(H;0) = 6 mol 23

(=5+1=6moal)

U
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