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Class XII 2023-24
Chemistry

Time: 3 Hours
General Instructions:
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All questions are compulsory.
Use of log tables and caleulators is not allowed.

o= m

Max. Marks: 70

There are 33 questions in this question paper with internal choice.
SECTION A consists of 16 multiple-choice guestions carrving 1 mark each.
SECTION B consists of 5 very short answer questions carrying 2 marks each.
SECTION C consists of 7 short answer questions carrying 3 marks each.
SECTION D consists of 2 case-based questions carrying 4 marks each.
SECTION E consists of 3 long answer questions carrving 5 marks each.

SECTION-A

Directions (Q. Nos. 1-16) : The following questions are multiple-
choice questions with one correct answer. Each question carries
1 mark. There is no internal choice in this section.

1.

Which of the following is/are not affected by temperature?
(a)] Molarity (b) Mole fraction

(e) Normality () All of these

Ans : (b) Mole fraction

That iz becanse molality does not depend on temperature,
neither number of moles solute nor mass of solvent will
he affected by changes of temperature while molarity and
normality changes as temperature changes (due to change
in volume). Mole fraction also not affected by temperature
because if the ratio of number of moles.

The enzvme which can eatalyse the conversion of glucose
to ethanol is
(] zymase (b) invertase
() maltase

Auns : [a) zymase

Zymase catalyses the conversion of glucose to ethanol.

(d) diastase

When one Faraday of electric current is passed. the mass
deposited, equal to

(a] Omne gram equivalent

(b) Omne gram mole

(e} Electrochemieal equivalent
(d) Half gram equivalent

Ans : (a) Ope gram equivalent

The mass deposited is equal to one gram equivalent.
Because “Faraday” is not a measure of current. The ampere
is the measure of current. The mass of metal transferred in
plating depends on the metal and the process.

Which of the following is not a pyrimidine base 7
IL:I.}I Uracil [_].l] Cvtosine
(¢) Thymine (] Guanine

Ans : (d) Guanine

Guamine is not a physimidine base It is a purine hase

If the rate of the reaction is equal to the rate constant, the
order of the reaction is

(a) 3 (b) ©
(] 1 (d) 2
Ansg: (b) 0
Since, r o= k[A]"
if n=0

r o= k[A]"
or r=k

thus for zero order reactions rate is equal to the rate
constant,

Lucas reagent is

(a) Conc. HCI and anhydrous ZnCla

(h] Conc. HNO; and hydrons ZnClz

(e) Conc. HCl and hydrous ZnCl,

(d] Conc. HNO, and anhydrous ZnCl,

Ans: (a) Cone. HCI and anlydrous ZnCl,
Lucas reagent is conc. HCl 4+ anhyd. ZnCl..
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The transition metal which shows the highest oxidation
state is :

(a) Mn
(e] Fe
Ans: (a) Mn

(h) Pt
(d) Ni
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10.

11.

12.

pt ++2and + 4
Mn =4 2to+ 7 (Highest oxidation state)
Fe =+ 2to+6

Ny ++1to+4
The ionic enthalpy is increase Sc to Mn after that it will be
decrease Fe to Cu.

Which of the following undergo aldol condensation?

(a] HCHO {b) CH;CHO

(e) CH:CHO (d) CH;COCH,

Auns : (h) CH,CHO and (d) CH,COCH,

The eriteria for an aldehyde or a ketone to undergo aldol
reaction is the presence of alpha hydrogen. The mentioned
componnd as (b) and (d) have alpha hydrogen. they will
undergo for aldol condensation reaction.

IUPAC name of Hy[PtCl;] is

(a] Hydrogen hexachloro platinate (IV)

(b)  Hydrogen hexachloro platinate (II)

(e)  Hydrogen hexa chloride Pt (IV)

(d) Hydrogen hexa chloride Pt (IT)

Ans :

TUPAC name of H:[PtCl:] is hydrogen hexachlore platinate
(IV).

(a) Hydrogen hexachloro platinate (TV)

An isocyanide is prepared:

(a) Friedel-Crafts reaction

(b) Perkin reaction

(e) Carbylamine reaction

(d] Wurtz reaction

Ans : (¢) Carbylamine reaction

Carbwlamine reaction:
R — Nh: + 3KOH + CHCl; —
R-N=C+3KCl+ 3H.O

Chlorebenzene give DDT when it reacts with :
(b)) chloral

(d) benzenoid

(a] charcoal
() naphthalene
Ans : (b)] chloral

DDT is synthesised by heating a mixture. of chloral {1 mol)
with chlorobenzene (2 mol) in the presence of concentrated
H.S50..

Volume of one mole of any gas at NTP is :
(a] 11.2 litre (k) 22.4 litre
(e) 10.2 litre (d) 22.8 litre
Ans : (b] 22.4 litre

One mole of any gas at NTP (normal temperature and
pressure) oceupies 22.4 litre (by volume) of space.
We know that for ideal gas:
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PV =nRT,
Where,
P = Pressure of gas = (1atm)
V' = Volume of gas
n = moles of gas (n=1)
ft = Gas constant (= 0.0821)
T = Temperature (= 273 k — capital)

aflT 1= 0.0821 x 273
F 1

V' =22.4.L (for one mole of gas)
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Hence, V=

Directions (Q. Nos. 13-16) : Each of the following gquestions
consists of two statements, one is Assertion and the other is
Reason. Give answer :

13.

14.

Aszsgertion : Sucrose undergoes nmtarotation.
Reason : Sucrose is a disaccharide.

(a) DBoth Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

(b] Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

(e]  Assertion is correct but Reason is incorrect.
(d] Both the Assertion and Reason are incorrect.

Ans: (b) Both Assertion and Reason are correct but Reason
is not the a correct explanation of the Assertion.

Sucrose which is a disaccharide undergoes mutarotation
hecanse it is converted into glueose and froctose on
hydrolysis and the products have different optical activity
from that of the reactant.

Assertion : CHCL is stored in dark bottles,

Reason : CHCL, is oxidised in dark.

(a) DBoth Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

(b] Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

(e] Assertion iz correct but Reason is incorrect.
(d] Both the Assertion and Reason are incorrect.

Ans : (c) Assertion is correct but Reason is incorrect.

CHC'-IJ_ is stored in dark bottles to prevent oxidation of
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15.

16.

CHCL, in-presence of sunlight.

Assertion : Sucrose s a non-reducing sugar.

Reason : It has glyeosidie linkage.

(a] Both Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

(b] Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

() Assertion iz correct but Reason is incorrect.

(d) Both the Assertion and Reason are incorrect.

Ans : (a) Both Assertion and Reason are correct and

Reason i= a correct explanation of the Assertion.
Sucrose is a non-reducing sugar becanse it has glyeosidic
linkage which has no free aldehyde or ketonie group.

Assertion : In rate law, unlike in the expression for
equilibrium constants, the exponents for concentrations do
not necessarily match the stoichiometric coefficients.
Reason : It is the mechanism and not the balaneed chemical
equation for the overall change that governs the reaction
rate.

(a] Both Assertion and Reason are correct and Reason is

a correct explanation of the Assertion.

(b] Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

() Assertion iz correct but Reason is incorrect.

(d) Both the Assertion and Reason are incorrect.

Ans : (a) Both Assertion and Reason are correct and
Reason i= a correct explanation of the Assertion.
Rate law is always written according to the slowest step and
thus the exponents for concentrations do not necessarily
match the stoichiometric coefficlents.
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SECTION-B

Directions (). Nos. 17-21) : This section contains 5 guestions
with internal choice in one question. The following questions are
very short answer type and carry 2 marks each.

17.

Explain the Henry's law about dissolution of a gas in a
liguid.

Ans :

Henry's law states that, the partial pressure of the gas
in vapour phase (p) is directly Proportional to the mole
fraction of the gas (x) in the solution.
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p=Ku-X
Here Ky = Henry's law constant.
Different gases have different Ky values at the same
temperature.

Write general expression for the amount of the substance
left after n half lives.

Ans :

Amount of the substance left after n half lives

_ Al

=5

Here [R], =Initial concentration.

Write the IUPAC names of the following compounds :
1. CH;CHOHCH.CHOH CH,

2. CgHpOC:H-
Ans :

1. Pentane-2, 4-dicl
2. Phenoxy benzene
or
You are given benzene, cone. H:50,; and NaOH. Write the
equations for the preparation of phenol using these reagents.

Ans :

o ELEL,
+

Benzeme

30.H OlNa

M, Fuss

Benzene salphoni: Soad. Phonoxicde

arid
(8]}

il HA
—_—
—Mal’l

Plaepecd

Complete the following reaction equations :

CH,
(i) @ +HI —

(ii) CHyCH:CH = CH:+ HBr ——
Ans :

CH, C'H,
(j/ + Hl —— O<I
(i)

(ii) H,C—CH,—CH=CH,+ HBr—H,C —('JH.!—{FH—(JHH
Br

Complete the following reaction equations:
(i) CeHN.Cl+KI—

oo,

o H
(i) VN + Br, —— s

_H
C=C
-
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Ans :
(i) CsH:N2ClI" + KI — CeH:I+ KCl+ N:

i) T

~_~H ol .
H/,.{.=G,\H + Br, — BriCH~CH,Br

vic—dibromide

SECTION-C

Directions (. Nos. 22-28) : This =ection contains 7 questions
with internal choice in one question. The following questions are
short answer type and carry 3 marks each.

22.

23.

How molarity of a solution different from molality?

Ans :

Molarity (M )

Molarity is defined as the number of moles of solute dissolved
in one litre or one eubic decimetre of the solution.

e Muoles of solute
Molarity = Volume of solution (L)
Molality (m)

It is defined as the number of moles of the =olute per
kilogram of the solvent.
. Moles of solute
Molality = Mass of solvent in kg
Thus, Molarity is the number of moles of solute per litre of
solution while molality is the number of moles of solute per
kilogram of the solvent.
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What is the effect of temperature on the rate constant
of reaction? How can this temperature effect on the rate
constant be represented quantitatively?

Ans :

The rate constant of a reaction increase with increase of
temperature and becomes nearly double for every 107 rise of
temperature. The effect can be represented quantitatively
by Arrhenins equation.

K — AE-Eu_-H"F'
Where E. represents the activation energy of the reaction
and A represents the frequency factor.

Define electrode and electrode potential.
Ans :

1. Electrode : An electrode is a solid electric conductor
that allows the passage of electric eunrrent through
it self. Electrode are of two types, cathode (negative
plate) and anode (positive plate).

2. Electrode potential : It is the potential difference
developed hetween the electrodes and its electrolyte or
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it is the difference set up between the metal and its ions
in the solution. it is called electrode potential.

How would wou account for the irregular variation of
ionization enthalpies (first and second) in the first series of
the transition elements?

Ans :

Along a transition =eries the ionisation enthalpy gradually
increases with inerease in atomic number but in first series of
the transition elements first ionization enthalpy of Cr is low
hecanse loss of one electron gives Cr a stable configuration
ie. 3d" whereas Zn has very high first ionisation enthalpy
becanse it is diffieult to remove electron from 4s orbital of
the stable configuration (3d"4s%).

There is decrease in second lonization enthalpy from Cr to
Mn form Cu to Zn because after removal of 1% electron, Cr
and Cu gain a stable configuration ie d° and 4. Hence
irregular variation of LE. is mainly due to varying degree
of stability of different 3d-configurations.

Account for the following :
1. The boiling point of ether is much lower than that of

aleohol.
2. Phenol iz more acidic than aleohol.
Ans :

1. The boiling point of ether is much lower than that of

aleohol : Boiling point of any liguid depends on the
strength of the inter molecular foree of attraction. More
be the intermolecular foree of atteaction, more is the
boiling point.
Aleohols have strong hydrogen bonding along with
dipole-dipole interaction while ethers due to steric-
hinderence do not form hydrogen bonding thus boiling
point of aleohols are much higher than of ethers.

2. Phenol is more acidic than aleohol : Acidity of any acid
depends on the stability of its conjugate. More stable is
the conjugate, more acidic be the given acid.

As conjugate of phenol (ie. phencxide ion) is more
stable due to resonance, while conjugate of aleohol does
not, the phenol is more acidic than aleohols.

An organic compound (A (molecular formula CsH () was
hydrolysed with dilute sulphuric acid to give a carboxylic
acid (B) and an aleohol (C). Oxidation of (C) with chromic
acid produced (B). (C) on dehydration gives but-1-ene.
Write equation for the reactions involved.

Ans :

1. Sinee the given compound on hydrolysis with dil. Ho50,
gives carboxylic acid (B) and an aleohol (), it must be
an ester.

2. Since the oxidation of alecohol (C) gives the acid B,
therefore, both the carboxvlic acid B and aleohol C
must contain same munber of C atoms.

3. Since ester (A) has eight carbon atoms, therefore, both
carboxylic acid (B) and the alechol (C) must contain
four C atoms each.

4. Aleohol (C) on dehydration gives but-1-ene and therefore,
C must be a straight chain aleohol Le.. butan-1-ol.
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3. (B] is obtained by the oxidation of (C) and therefore, B
must be butancic acid.

This also suggests that the ester (A] must be butyl

butancate. The relevant reactions are :

i
CH,CH,CH,—=C=0CH,CH,CH,CH,

Buty] butancate (A}
(MF.CH_ O,

[l S0,

* Hydeolysks

0
[
CH,CH,CH,=C=0H + CH,CH,CH,0H

Butancic acid (B Butanal ()

Cri JOH COGH

CH,CH CH,COOH
Butanoic acid (B)

Orxidation

Dehydration

CH,CH,CH CH,OH
Butanol ()

CH,CH CH=CH,

Boi-1-ene

or
An organic compound with molecular formula C,H,, O
forms, 2, 4-DNP derivatives, reduces Tollen's reagent and
undergoes cannizzaro reaction. On vigorons oxidation, it
gives 1.2- henzenedicarboxylic acid. Identify the compound.

Ans :

The given compound forms a 2, 4DNP derivative and
reduces Tollen's reagent, it must be an aldehyde since it
undergoes cannizaro reaction, therefore CHO group is
directly attached to the benzene ring.

Om vigorons oxidation, it gives 1, 2-benzenedicarboxylic acid,
therefore 1t must be an ortho substituted benzaldehyvde and
the only o-substituted aromatic aldehyde having molecular
formula CyHypO is 2- ethyl benzaldehvde.

Reactions are as follows :
OCDD—

CH,
3-Ethyl benzoate

{_‘UDII

[Ag(NH,},]OH
Ap |

Tl n':- rengent

CHO_ 0]
T

Silver mirror

CH,
L., 2-Benzendicarboxylic acid
NO,
CH=NNH NO,
TA-IINE
T ©/
CH.

2. 4-DNT derivative
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28. Write down the electronic configuration of

L Cr™ 2. Co'

3. Co™ 4. Mn*

Ans :

1. O = [Ar]¥34" 2. Cu' =[Ar"34"
3. Co* =|[Ar]"3d 4. Mp* = [Ar]"3d"
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SECTION-D

Directions (. Nos. 29-30) :
based gquestions. Each question has an internal choice and
carries 4 marks each. Read the passage carefully and answer the
questions that follow.

The following questions are case-

29. The substitution reaction of alkyl halide mainly occurs by
Sxl or Sx2 mechanizm. Whatever mechanism alkyl halides
follow for the substitution reaction to occur, the polarity of
the carbon halogen hond is responsible for these substitution
reactions. The rate of Sx1 reactions are governed by the
stability of carbocation whereas for S+2 reactions steric
factor is the deciding factor. If the starting material is a
chiral compound, we may end up with an inverted product
or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with HI is also
governed by steric factor and stability of carbocation, which
indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Answer The following questions :

(a) Out of chlorobenzene and benzyl chloride, which one
gets easily hydrolysed by agqueous NaOH and why?

(b] Predict the stereochemistry of the product formed if
an optically active alkyl halide undergoes substitution
reaction by 5,1 mechanism.

(e]) Following compounds are given to vou : 2-Bromopentane,
2-Bromo-2-methylbutane, 1-Bromopentane

(i) Write the compound which is most reactive towards
542 reaction.
(1i) Write the compound which is optically active.

or

(d] What are the points of similarities between 5,1 and
552 reactions?

Ans :

(a) Benzyl chloride gets easily hydrolysed by aqg. NaOH
due to formation of stable benzvl earhocation. But
due to partial double bond character of C-Cl bond in
chlorobenzene, it does not hydrolyse,

(b] Stereochemical aspects of wmucleophilic substitution
reaction in Syl proceeds with racemisation.
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30.

(e) (i) 1-Bromopentane
(ii] 2-Bromopentane
or
(d) Both S41 and 542 reactions undergo substitution of a
mucleophile by other nueleophile. In hoth the reactions
configuration of product changes, partially in Sx1 and
completely in 542,

For the first order decomposition reaction are as follows :
(CH3):CO0C(CH;y)s = 2CH;COCH + CaHg
In the gaseous phase, the pressures of the system at =0
and = 15 min were found to be 169.3 Torr and 256 Torr,
respectively.
Answer the following questions according to the above
given paragraplh:
(a] What is the pressure of C,H; at time £7
(k) Write integrated rate law expression for this reaction.
(¢) Find out the value of rate constant k.7

or
() What is the total pressure of the system after 9 minutes?

Ans :
(a) (CH,),COQC(CH,); - 2CH,COCH, + C.H,

t=0 |m 0 0
t p—p |2 r
Total pressure at time §,
pe=m+2p
P — — Mo

Thus, from the given data at ¢ =0 and ¢ = 15 min.
256 = 1693 + 2p
p = 256 — 169.3 _ 44 == Turr

=

(b) The integrated expression,

kt = 2.303 mg%
. ] [

(c) Po—p = 169.3 — 43.35 = 125.95 Torr

k= E'ﬂm log 11*:53"?@?% = 0.0197 min

oar
1 kot =2.303log—E0
(d) —
0.0197 x 9 = 2.303 log 1093
(pa—p)
m—p = 1419
p =27.38

pe=Ipo—pl+3p =m+2p
= 1693+ 2 x 27.38 = 224.06
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SECTION-E

Directions (Q. Nos. 31-33) : The following questions are long

e

answer type and carry 5 marks each. Two questions have an
internal choice.

i1.

Predict giving reasons, the order of basicity of the following
compounids is

(i) gaseous phase and

(ii] in aqueous solution (CH,),N, (CH,4).N,.CH,NH,. NH,

Ans :

All amines are more basie than NH,; due to + 1 effect of

alkyl groups in amines.

(i) In gaseous phase the basicity of amines depends only
on + [ effect of the alkyl groups the + 1 effect increases
from 1° to 3° amine therefore the order of basicity of
amines is 3° > 2" = 1°,

The overall order of basicity is
(CH;);N = (CH;),NH = CH,NH, = NH,

(i1] In aqueons solution basgicity of methyl amines depends
upon two factors-

(a] + I effect- According to this the basicity is
(CH;) ;N = (CH,),NH = CH,NH,

(b) Solvation effeet : On the basis of solavation effect
greater the mumber of H-atoms on N-atom, more
stable is the ammonium ion and hence more basic
i= amine. The ammoninm cation derived form a 1°
amines is the most stable sincce it has three H-atoms
which can form H-bonds with H,O, the ammonium
cation derived from 2° amine i= less stable since it has
two H-atoms which can form H-bands and3® amine is
least stable since it has only one H-atom which can form
H-bond with H. (). Hence the basicity should decrease
in the order:CH,Nh, > (CH,).NH = (CH,) ;N ]

__HeemOH,
CH,—NH,+H" == HC-N—H---0H,
Methylnmine | : REECERTS DH_.
[More stakle)
(-H:'\H Ha H CH:F\ ﬁ_./H ------ ~OH,
~
E‘-H“"'J CH, \H ______ “OH,
Dimetlyylambne {Less stable)
CH, CH,_
CH—N+H" = CH,—N —H--—-- OH,
cn” cn,”

Trimethylamine (Lanst stahle)

The combined effect of these two opposite factors (a)
and (b) is that (CH;),NH is the strongest base.

In case of CH3NH and (CHa)aN the stability due to
H-bonding prediminates over +1 effect of the CH,
groups. Thereby CH;NH,; is more stronger than (CH;y),
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32.

M. Thus te overall relative basicity of methylamines is
in the order.

(CH,),NH > CH,NH, > (CH,),N > NH,

State and explain Kohlranseh law
Ans :
Kohlrauseh law of independent migration of ions : Limiting
molar conductivity of an electrolyte i2 the sum of the
individual contributions of the anion and cation of the
electrolyte. If an electrolyvte on dissociation gives v, cations
and v. anions then its limiting molar conductivity is given
Ty ¢
Mo =mAl+ o A
Here, AL = Limiting molar conductivities of cations
A = Limiting molar conduetivities of anions
For example If 5., and Ag- are limiting molar
conductivities of the sodinm and chloride ions respectively,
then the limiting conduectivity for 2odinm chloride iz given
by the equation :
,.f\:"_\__“, = ﬂiu + III"I\'L::-II
Application of Kohlranseh law
1. Caleulation of Limiting molar eonduetivity of weak
eleetrolytes : It is not possible to find AL for a weak
electrolyvte like CHCOOH by extrapolation, we ean
find it as following using Kohlrauseh's law.
Memeoom = A (CH;C007) + XL (H”)
This equation can be arrived at by konowing the

molar conductivities at infinite dilution for the strong
electrolytes KCl, CH,COOK and HCI

""-:uun: = A+ Ay

Miniomacoon = A& CHaCOO ™ + M-,
Hence, we have

:“;.I'H:l'(.llil + kll‘!' = |:_:.“';.I1I,l'lillil + }*: } +

Aoy = Al + A0

(M + Air)
=M+ o)
e, Aujow.coony = Aujencoor) + Aamey — Aageoy
2. Caleulation of the Degree of Dissociation :
AL
AL

Here, AL = Molar conductivity of a solution at any con-

Degree of dissociation (a) =

centration o
AL = Limiting molar conductivity or Molar condne-

tivity at infinite dilution
3. Caleulation of dissociation constant of a weak eleetrolyte:

=

[l
1—a

Dissociation constant (K] =

¢ = Concentration
o = Degree of dissociation
or

Predict the products of electrolysis of the following :
1. An agueons solution of AgNO, with silver electrodes

2. Anagueous solution of AgNO; with platimum electrodes

3. An dilute aguecus solution of H.50, with platimuom
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electrodes

4. An aqueouns solution of CuCl: with platinnm electrodes.
(Given Ei- g )=+0.80V, Efp e =+0.34V)

Ans:

1. Electrolysis of agqueous solution of AgNO, with silver
eleetrodes :

AgNOa(s) +aq — Agiw+ NOa(aq)
H,0 = H +0OH
At cathode : Ag' jons have lower discharge potential
that H® ions. Henee Ag® ions will be deposited.
Agt4e = Ap(s)
At Anode : As Ag anode is attacked by NO; ions. Ag of
the anode will dissolve to form Ag" jons in the solution

Ag = Agtt+e
2. Electrolysis of aqueons solution of AgN0, with platinum
electrodes :

At cathode : Ag”™+e— — Apg(s)
At anode : Out of OH and NOy jons. OH ions have
lower discharge potential.
Hence OH™ ions will be discharged in preference to
N3 ions, which then decompose to give out O
OH (ag) - OH+e
40H — 2H.O(1) + Qa(g)
3. A dilute agueous solution of H.50, with platimum
eleetrodes :
H:50.(aq) — 2H" (aq) + SOOI (aq)
H,0 = H"+ 0OH

At Cathode : H+e - H
H+H — Halg)
At Anode : OH = OH+e

40H — 2H. 0+ Oq(g)
Thus, H: is liberated at the cathode and . at the
anode,
4.  Electrolysis of agueous selution of CnCl; with platimom
electrodes :
CuCl:(S) + aq — Cu® (ag) + 2C1 (aq)

H, 0 = H'+0OH
At cathode : Cu®' ions will be reduced in preference to
H* ions
Cu™ +2 — Cu
At anode : Cl° jons will be oxidised in preference to
OH" ions
Cl" = Cl+e

Cl+Cl = Cla(g)

Thus, Cu will be deposited on the eathode and Cls will
be liberated at the anode.
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33. How would you account for the fact that [Fe(CNg)|" is
weakly paramagnetic while :F-.’EIIITN].;]’ is diamagnetic?
Ans :
[Fe(CN)d*

Iron is in +3 oxidation state = 3"

3 Er L]’-'

o (AT
it (LT

s’ hybridisation

[Fe{CN},|*= 1L 1[, 1 v | W wa | wn | mx

Lt 4
W

Six paira of electrons from six CN- jons

The presence of one unpaired electron makes the complex
weakly paramagnetic.

[Fe(CN)J*

Irom is in +2 oxidation state = 3d°

3d 45 4p

e T
|]3‘|r1:::1-;£:.ti.1lll 1L 11’ 1|{

W
d*ap' hybridisation

|Ff":c1}"'].;|" 1L 1[, 1|’ | S w | o | mm

W
Six pairs of electrons from six ONT jons

There is no unpaired electron therefore it is diamagnetic.
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ar
How does valence bond theory L'Kpl.:'l.i.!ll the ]Jull:liug in the
following complexes of nickel:
(i) [WiCl,]* is tetrahedral
[ii] :Ni{f:‘\-}l |-_"r iz square planar
(iii)[Ni{CO) ] is tetrahedral?
Ans :
(i) [NicL )

Nickel is in +2 oxidation state = 3d4°.
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3d 4s Lis

wwbridiation L[ TH T[T ] 1

W
ap' hybridisation

e TV T LT ] o] o | [

1, )

W
Four pairs of electrons

from four CF ions.

(ii) [Ni(CN),|*
Nickel is in +2 oxidation state = 3d°.

SMNEE
D

dsp® hybridisation

[Mi{CN) = ']L 1L “, 1l B W o |

Four pairs of electrons
from four CN- jons,

[Ni{CN),]* ion is diamagnetic since it contains no
unpaired electron.
(iii) [Ni{CO)4]

Nickel is in 0 oxidation state = 3d 45"

3d s ||l-'

s T (0
wwtridation L[ THL T[T

v
sp' hvhridisation

e A T A
At v r
Four pairs of electrons
from four CO groups
Ni((C0),] 1= di tic since 1t contains no unpaired
p
electron.
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