Sample Paper 17 Solutions

Class XII 2023-24
Chemistry

Time: 3 Hours
General Instructions:

e B b =

o= m

All questions are compulsory.
Use of log tables and caleulators is not allowed.

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.

Sodinm formate on heating yields
(a) Oxalic acid and H.,

(b) Sodinm oxalate and H,

(e} CO;and NaQH

(d) Sodinm oxalate

Auns : (b)] Sodium oxalate and H,

ZHCOOMNA T |
' COONa

soul.oxalate

+H,

Blood eells retain their normal shape in solution which are:

(a) hypotonic to blood (b) i=otonic to blood

()  hypertonic to blood
Ans : (b) isotonic to blood

Blood cells neither swell nor shrink in isotonic solution. As
isotonie solutions have equal concentration therefore there
i#= no flow of solvent is found and hence solvent neither
enters nor flow ont of the blood cells.

() equinormal to blood

The complex ion [Co(NH)J* is formed by sp’d

hybridisation. Henee the ion should posses.
(a) Octahedral geometry

(b) Tetrahedral geometry

() Square planar gecmetry

(d) Tetragonal geometry

Ans : (a) Octahedral geometry

According to VSEPR theory, a molecule with six boned
pairs must be cctahedral.

The activation energy for a simple chemical reaction
A——= B is E, in forward direction. The activation energy
for reverse reaction

(a) iz always double of E,

(b] 1= negative of E,

() 1= always less than E,

(d] ean be less than or more than E,

Ans : (d) can be less than or more than E,

The activation energy of reverse reaction will depend upon
whether the forward reaction is exothermic or endothermic.

As, AH = E jgumurd vencison) — Eajhackwand sesetion)
For exothermic reaction,

AH =—ve
Hence, —AH = E juurd vencison) — Eajhackwand sesetion)
or Eufforward roaction) = E::l.u-l.m.hmum-— AH

Hence,  E, i cowtion) < B
For endothermic reaction,

{ bmncliowe el Pisactios

AH =4 ve
Hence, AH = F i resction} T Eajackovant resctian)
or Eulllll'lulll.ll'.i.l"lxl.ul = "‘j‘H-'— En:lllu'k'nullll'u‘licml
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Which of the following is an insulator 7
(a) Graphite (b] Alumininm
(e) Diamond (] Silicon
Ans @ () diamond

Diamond i= an insulator.
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1.

In a reversible reaction the energy of activation of the
forward reaction is 50 keal. The energy of activation for the
reverse reaction will be :

(a)] <50 keal

(b)  either greater than or less than 50 keal

(e} 50 keal

(d) =50 keal

Ans : (b)] either greater than or less than 50 keal

AH = Eum.m.m‘._ Eullml.hmn.‘l'n
Thus energy of activation for reverse reaction depend upon
whether reaction is exothermic or endothermie.
If reaction is exothermic,

AH =—Ve 'EuILm'lnllll'l } Eul'llll..rltll:
If reaction is endothermic,

AH =+ ve B, jawant) < Eafturwan)

Oxidation of primary alcohols with chlorine yvields
(a] Acyl chloride (b) Alkyl chloride

()  Aldehyde (d) Ketone

Ans : (c) Aldehyde

Primary alechol on oxidation produce an aldehyde.

ROH —*-RX " - RCHO

i Clulorishe HE Aldelvde
Butane-2-ol is
(a] Primary aleohol (b) Secondary aleohol
(e} Tertiary aleohol (d) Aldehyde
Ans : (b) Secondary aleohol
CH,CH,CH{OH)CH;-a secondary aleohol.

Which of the following reactions will not give a primary
amine 7

{a) CH,CONH,
(b) CH,CN s
(e) CH,NC .
(d) CH,;CONH; "
Ans: (e) CH,NC .

He /ROH
-

CH,NC {methyl isocvanide) on reduction with LiAlH,
gives secondary amine.

Coordination  compounds  have great importance in
hiclogical systems. In this context which of the following
statements is incorrect?

(a) Cynacobalamin is By and contains cobalt

(b] Haemoglobin is the red pigment of blood and contains
irons

(¢) Chrolophylls are green pigments in plants and contain
caleinm
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(d] Carboxyperptidase —A is an enzgyme and contains
zine.

Ans: (¢) Chlorophylls are green pigments in plants and
contain ealeinm

The chlorophyll meolecule plays an important role in
photosynthesis, contain porphyrin ring and the metal Mg

not Ca.

11. Fused NaCl on electrolysis gives . ... on cathode.
[a) chlorine (b] sodinm
() sodium amalgam (] hydrogen

Ans: (b) sodinm

Fuzed NaCl contain Na® and €1 ions. On electrolyvsis
Na' ions move towards negatively charged electrode and
changed as sodinm [Na(s)] while Cl° jons move towards
positively charged electrode and liberate Cla{g). Thus,
Reduction oceurs at cathode and oxidation at anode are as
follows:

At Anode : 201 m" Clg{g] + 3e

At Cathode : Na+ (+e)” — Na(s)

Therefore, option (b) is the correct.
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12. Which of the following statements abont vitamin By, is
incorrect?

[a) It has a cobalt atom

(h] It alzo occurs in plants

(e] It is also present in rain water

(d] It is needed for lmman body in very small amounts
Ans: (c) It is also present in rain water

It is found in liver, egg, milk, meat and fish. Minute amounts
are probably present in all animal cells. Peculiarly, unlike
other vitamins, B, is not found in significant amounts in

green plants.

Directions (Q. No. 13-16) : Each of the following guestions
consists of two statements, one is Assertion and the other is
Reason. Give answer :

13. Assertion : Acetylene on treatment with alkaline KMnO,
produces acetaldelyde.
Reason : Alkaline KMnO| is a reducing agent.

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

(h] 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] DBoth the Assertion and Reason are incorrect.

Ans: (d) Both the Assertion and Reason are incorrect.
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14.

15.

16.

Both are false. KMnO| is an oxidising agent and acetylene
on treatment with alkaline KMnO| produces oxalic acid

CH Alle KM OCH
I+ 40—~ |,
Ol OH

Aszzertion : The order of the reaction
CH,COOC.H.+H,( — CH,COOH+ C,H.OH i= 1.
Reason : The molecularity of this reactions is 2.

(a)

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

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

(b)

(c)  Assertion is correct but Reason is incorrect.

(d)

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

Both the Assertion and Reason are incorrect.

During hydrolysis of ester, water is always present in
high concentration, thus there is very little change in its
concentration and it practically remains constant. Thus,
the order of reaction is 1 (pseudo first order reaction).
The molecularity reaction is 2.

Assertion : The [Ni{en)]Cl; (en = ethylenediamine) has
lower stability than [Ni{NH,)JCL,.
Reason : In [Ni{en)s Cls the geometry of Ni is octahedral.

(a)

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

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

(b)

Assertion is correct but Reason is incorrect.

(e)
(d)
Ans : (d] Both the Assertion and Reason are incorrect.

[Ni{en) ] Cl, = a chelating compound and chelated
complexes are more stable than similar complexes with
unidentate ligands as disscciation of the complex involves
breaking of two honds rather than one.

In [Ni{en),| Cly, Ni with d* configuration shows octahedral
geometry.

Both the Assertion and Reason are incorrect.

Assertion : ROCOL, (RCO),0 and RCOOR" all react with
Grignard reagents to form 3° aleohols.

Reason : RCOC] reacts with #0Cd to form ketones but
(RCO),0 and RCOOR' do not react at all.

(a)

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

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

(b)

(e) Assertion is correct but Reason is incorrect.

(d)

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

Both the Assertion and Reason are incorrect.
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RCOCL, (RCO),0 and RCOOR' all add two molecules of
Grignard reagents to give 3° alcohols,

SECTION-B

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

17. Define solubility. Name the factors on which solubility of a

solute in a solvent depends.
Ans :

The concentration of solute in a saturated solution at given
temperature is called its solubility.

Solubility of a solute in a solvent depends upon

1. mature of solute and solvent.

2. temperature.

3. pressure.
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18. How are ethers named in IUPAC system 7

Ans :

According to IUPAC system, ethers are regarded as
hydrocarbon  derivatives in which a hydrogen atom is
replaced by an “alkoxy group” (— OR), the larger group (R)
being chosen as the parent hydrocarbon. Thus, in IUPAC
system. ethers are named as “alkoxyalkane”.
or

Explain why is -OH group in phenols more strongly held as
compared too OH group in aleohols.

Ans :

In Phenols, the ~OH group is attached to sp® hybrid earbon
of an aromatic ring. The earbon-oxygen bond length (136
pm) in phenol is slightly less than that in aleohol. This
is due to partial double bond character of C—0 bond on
acconnt of the conjugation of unshared electron pair of
oxygen with the aromatic ring.

136 pm

t‘d-
A SN

Phenal

QE—H ®0—H ®0—H

@f::—n :0—H
555
\$
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19.

20.

21.

Given the standard electrode potentials K*° /K =— 2,93V
Ag' [Ag =080V, Heg" [He = 0.79 V. Mg /Mg =— 23TV
O O =— 074V

Arrange these metals in their increasing order of reducing
power.

Ans :

Higher the oxidation potential, more easily it is oxidised
and hence greater is the reducing power. Thus, increasing
order of reducing power will be.

Ap<Hg<Cr< Mg <K

Show that earbonyl group is meta directing gronp.
Ans :

Aromatic aldehydes and ketones undergo electrophilic
substitution at the ring in which the carbonyl group acts as
a deactivating and meta-directing group.

O-on

Benzaldehyde

NO

-

Orom

m-Nitrobenzaldelyde

HNO, H S0,

or
Why are carboxylic acids called fatty acids 7

Ans :
Higher members of aliphatic carboxylic acids occur in

natural fat as triesters of glyeerol. Therefore, these are
called fatty acids.

Write IUPAC names of the following:
a) Ka[Ni(CN),]
b) [CoCl:(NH,),]C1

—

- 2

a] Potassinm tetra eyvanonickelate (II).
b) Tetraamminedichlorocobalt (ITT) chloride.

— —

SECTION-C

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

22,

Depict the galvanic eell in which the reaction
2Zn(s) + 2 Ag’ (ag) — Zn™ (aq) + 2Ag(s)

takes place, Further, show

1. Which of the electrodes is negatively charged ?
2. The carriers of the current in the cell.

3. Individual reaction at each electrode.

Ans :
The cell will be represented as :
Zu(s) +Zn" (aq) || Ag’(aq) | Agls)

1. Anode ie. zine electrode will be negatively charged.
2. The current will flow from silver to Zine in the external
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circuit.
3. At anode :
Zn(s] = Zn*'(ag) + 2e
At cathode @

Ag'(ag) +e — Ag

23. Out of ethyl bromide and ethyl chloride which has higher

24,

25.

hoiling point and why 7
Ans :

The wvander wallz forces of attraction are stronger in
ethyl bromide than in ethyl chloride, due to bigger size
of Br than Cl. Therefore ethyl bromide has higher boiling
point than ethyl chloride. (The order of boiling point is
RI = RBr = RCl > RF .

Download NODIA App for All Sample Papers PDFs

Specify oxidation numbers of the metals in the following
co-ordination compouneds:

(a) K,[Fe(CN),
(b) [PtCL]
Ans :
(a) Let oxidation number of metal (Fe) = x.
Sinece, oxidation number of Potassinm (K] and CN™ are
(+]1 and [ —]1 respectively.
Hence, Oxidation number of (Fe) in K [Fe(CN)4 is,
44+z—(6x1)=0
14+ z—-6=0
z=(+)2
(b] Let oxidation number of Metal (Pt) = x.
Sinee, Oxidation number of Chlorine (Cl) is (—1).
Hence, Oxidation no. of Pt in [PtC1)] is,
z—4 =10
r=(+)4

Does the presence of two chiral earbon atoms always make
the molecule optically active? Explain giving an example.

Ans :

No the presence of two chiral carbon atoms not always
make the molecule optically active. For example, meso
tartaric acid is optically inactive because if upper half of
molecule rotates the plane-polarised light towards the left,
then lower half rotate it towards the right, such that net
optical rotation is zero due to internal compensation.

Optically innctive meso-tartaric acid
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26.

2T.

28.

Write a note on Haloform reaction.

Ans :

Aldehydes and Ketones containing CHRCO — group on
treatment with halogen in presence of alkali or sodium
hypohalite (NaOX) produces a haloform (chloroform,
bromoform. or iodoform) In this reaction methyl group
linked to the caboxy carbon atom is converted to haloform.

CH3yCOCH: + 33}{&01 = CH:COONa+ CHI; L 2NaOH
e Lisdisdiaran

Asitane H Saoslliiiin

Ly jadualane actaie [ Welbow ppt |

Due to the formation of yellow ppt in this reaction, it
is known as jodoform test and is used for detection of
componnds containing CH,CO — group or CH,CH{OH) —
gronp which produces CH;CO group on oxidation.

p-Nitrophenol is more acidic than phenol explain why 7
Ans :

p-Nitrophenol iz more acidic than phenol becanse nitro
gronp is e-withdrawing group. It helps in releasing H' ion
easily as comppared to phenol. After releasing H' ion phencl
forms phenoxide ion, the negative charge in oxygen atom
of phenoxide ion is stabilises by the eleetron withdrawing
—NO, group. It helps in de-loealization of negative charge
of cxygen atom and makes it stable.

."j =1
J0—H HIH
C

+H'?"r

or
Define fermentation. How ethanol i= formed by fermentation.
Ans :

Breaking down of large organic molecules into simple ones
in presence of enzymes is called fermentation. Sucrose in
converted to glucose and fructose in the presence of enzyme
invertase. Glucose and fructose undergo fermentation in
the presence of another enzyme, zymase, which is found in
yeast,

lnvertase

CpH»0,+H,O CeH 0+ CH 0y
S LR ITET Froe tars:
CH 0, ™~ 2C,H,0H+ 200,
Ethasl

Fermentation takes place in anaerobic condition (Le.. in
absence of air). If air gets into fermentation mixture, the
oxygen of air oxidises ethanol to ethancie acid.

Explain two important uses of formalin.
Ans :
Aqueons =olution of Formaldehyde (H.CHO). is known as

formalin. It contain abont 35-40% of water.
It is used as:
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Strong disinfectant

Tissue hardener

Preservative for hiological and anatomical specimens.

An antiseptic for sterilizsing the surgical instruments.
or

Give reasons for the following :

1. Ethyne is more acidie than ethane,

2. Lower members of aldehvde are more soluble in water.

Ans :

1. Ethyne iz more acidic than ethane : More be the s

~character of the hybrid orbitals of the earbon, more it
will be acidic in nature.
Asin CH = CH,, both the carbon atoms are sp-hyhrid,
=0 has 0% F-character, while in CH, — CH,, Both the
carbon atoms are .-;pa—h].fhri:l._ So has 25% S-character.
Therefore CH = CH is more acidic in nature.

2. Lower members of aldehyde are more soluble in water:
In lower aldehydes, a zingle small alkyl group (R) can
not hinder the oxygen atom of -CHO group, thus It
can form the intermolecular hydrogen bond with H.O
(water] molecule and is therefore soluble in water.
On the other hand, longer alkyl group can hinder the
oxygen atom of aldehydes, thus they can not able to
form the intermolecular hydrogen bonds with water
and therefore are not scluble in water.
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SECTION-D

Directions (. Nos. 20-30) : The following questions are case-
based gquestions. Each question has an internal choice and
carries 4 marks each. Read the passage carefully and answer the
questions that follow.

29. The halflife of a reaction is the time required for the

concentration of reactant to decrease by half, e,

(4], =3[4]

Concentration

Numher of half-life ———
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For first order of reaction,

t0.693
T g

This means he= i3 independent of initial concentration.
Figure shows that typical wvariation of concentration of
reactant exhibiting first order kinetics. It may be noted
that though the major portion of the first order kinetics
may he over in a finite time, bat the reaction will never
cease as the concentration of reactant will be zero only at
infinite time.

Read the above passage and answer the following questions:

(a) A first order reaction has a rate constant
k=301 % 10", How long will it take to decompose
half of the reactant 7

(b) Draw the plot of ¢, vs initial concentration [A], for a
first order reaction.

() The rate constant for a first order reaction is
7.0 107 s, If initial concentration of reactant is
0,080 M, what is the half life of reaction?

or

{d) The rate of a first order reaction is 0.04molL's™
after 10 minntes and 0.03 mol L™'s™" after 20 minutes of
initiation. What is the half-life of reaction?

Ans :

(a) For a first order reaction :
t . — 0.693
12 = _k_-.

k=301 % 103!

¢ —_ 0693
B0 x 10
(b) For a first order reactions,

1‘._-9 = A‘[fl“: = jn-

=230.3s

Thus t,, is independent of initial concentration. Henee
plot of #i2 vs [A]s will be a horizontal line.

[A],—

(e) Half life (f, ) of a first order reaction is given is :

- 0693 0.693
: k T.00x 107"
= 090} s
ar

(d) Let the concentrations of the reactant after 10 min and
20 min be O, and Cy, respectively.

Rate after 10 min = k) = 004 % 60 mol L' min ™

and rate after 20 min = £ = 0,03 * 60 mol L "min "
0 _ 4

[41
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Let the reaction starts after 10 minntes.

L2303, G
k=" lesg,
_ 2303, 4 -
— TIGET:F_ = (L.O2ETH
t . = 06932 _ 0.6932
v T T DO2ETS

= 240086 min
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30. When haloalkanes with [ #-hydrogen atom are boiled
with alcohelic solution of KOH, they undergo elimination
of hyvdrogen halide resulting in the formation of alkenes.
These reactions are ealled F-elimination reactions or
dehvdrohalogenation reactions. These reactions follow
Saytzeff's rule. Substitution and elimination reactions
often compete with each other. Mostly bases behave as
micleophiles and therefore can engage in substitution or
elimination reactions depending upon the alkyl halide and
the reaction conditions.

Answer the following questions :
(a) Which of the following is the correct method for
synthesising methyl tert-butyl ether and why?
(i) (CH3):CBr+ NaQCH; —
(ii) CHa1Br + Na() — tert — butyl —

(b] What will be the major product in the following
reaction?

Br
f.'f[-ll.lﬁhlu
C HOH

H,C—('—CH,—CH,
CH,

(] Consider the following reaction:
H:C - CH: - l;."H —CH;j
Br
Identify {x) and (y)

J-.I_:(.ltl [_X} + l::}/:l

[Mlajor) (D]

or

(d] Predict all the alkenes that would be formed by
dehydrohalogenation of 2,2 3-trimethyl-3-hromopentane
with zodinm ethoxide in ethanol 7

Ans :

(a) Substitution and elimination reactions are always
competitive reactions. Since tertiary (3%) alkyl halides
preferentially undergo elimination and primary (1%
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alkyl halides preferentially undergo  substitution,
therefore, reaction (a) will undergo elimination reaction
to give iso-butylene and the reaction (b)] will undergo
substitution reaction to give methyl tert-butyl ether.

Br
CH N .
(b) H,C—C—CH,—CH, —imer H_Lc—rr—c,HCHn
LH
'H, CH,
Major
[Sayteelf’s rule)
(e)
H,C —(FH—CH_,— CH, e ROl
Br
CH—CH=CH—CH, + CH—CH—CH=CH,
X (Y]
{Major) [Minor)

According to Saytzeff's rule, the more substituted
product is more stable and is formed as major product.
Hence (X] is the major product (80%) and (V) is the
minor (20%)] and less stable product.

or
(d)
CH, CH_
(L | LR
H,C— |- _‘T — CH,—CH, —rrom
CH, Br
CH, CH, CH, L".‘H=
H:C_ '— (= {'H —('H A H:i{j —4'—[: _(_1H.:_CH:‘
CH, CH,
(Major) (Minor)

SECTION-E

Directions (Q. Nos. 31-33) : The following questions are long
answer type and carry b marks each. Two questions have an
internal choice.

31. Draw the structures of a-D-glucose and §-D-glucose.

Ans :

This six membered cyelic structure of glieose is termed

pyrancse structure in analogy  with pyran. To write

Pyvrannose structure,

(i) Draw a hexagon with its oxygen atom at the upper
right hand corner.

(ii] Place —CH20H group at C-5 above the plane of the
hexagon ring (in D-series).

(iii)In Fischer projection, if —OH group is present on the
right hand side, place it below the plane of the ring.

321,

&
CH,OH

Ohly change in
_ .= Lhe configuration
of =0 at -1

{mmoaneric carbon |

H (H H (H
vl 4 | =il e e D] o 2Ly sy
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Define rate constant of a reaction. Derive an expression for
the rate constant of 1st order reaction

Ans :

According to this law at a given temperature the rate of a
chemical reaction is directly proportional to the product of
the molar concentration of the reactants.

The molar eoncentration of the reactant iz also called active
mass. Let us consider a simple reaction of the type.

A+B—2AB
According to law of mass action, rate of the reaction may
be written as :

Rate = k[.fl] [B]

where [A] and [B] are the molar concentrations of reactants,
k is constant of proportionality and is called rate constant.
The rate constant iz also called velocity constant and is a
measure of rate of the reaction.
Now, if concentration of each of the reactants invelved in
the reaction is unity ie., [A] = [B] = 1, then substituting
these values in above expression, we get

Rate of reaction =kx 1 x 1 =£
Thus, the rate constant of a reaction at a given temperature
may he defined as rate of the reaction when the molar
concentration of each of the reactants is unity.
That is why the rate constant is also called specific reaction
rate.
Example : Consider the general first order reaction

R — Products
Let [R] is the concentration of the reaction R and & is the
rate constant for the first order reaction. For the first order
reaction, the rate of the reaction is directly proportional to
the concentration of the reactant i, Thns,

d| R
Rate :—% = k[R] (1]
This form of rate law is known as differential rate equation.

Integrated form of rate low can be written as follow:
_ 2303, [H]
K= TIGE_[ET--

mitial concentration.

where [R],

[K] = concentration at time 'f



PAGE 8

ar
Define zero order reaction.

Derive integrated rate equation for zere order reaction.
Derive an expression for half life period of a zero order
reaction.

Ans :

1. Zero order reaction— The reaction for which the rate of
reaction does not depend upon concentration of reactant
is called a zero order reaction. For such a reaction :

Rate = K[R]° =K
2. Integeated rate equation for a zero order reaction —
Consider the reaction R — P
—d[R]
Rate = T = K[R]':
As any quantity raised to power zero is unity.

e

Rate :_ia.'[iii] =Kx1
d[R] =— Kidt
Integrating both sides
(Rl =— Kt+1 .(i)

Where, I is the constant of integration At t=0, the
concentration of the reactant B= [R],. Where [H], is
initial concentration of the reactant.

Substituting in equation (i)

[R]u =— K x D'l"j-

(Rly =1
Substituting the value of I in the equation (i)
[R] =— Kt + [R]o (2]

Kt = [R],— [H]

Rl,—[R

k=B8] @

Comparing (i) with equation of a straight line, y

= mr+ ¢, if we plot [R] against ¢, we get a straight line
with slope =— K and intercept equal to [H],

3. Half life period of a zero order reaction— The half life
pericd of a reaction is that in which the concentration
of a reactant is reduced to one half of its initial
concentration.

It is represented as 'L
f =t B= [—Rg]i

Here [R]o= Initial concentration

by = ]];"ll-ﬂll o % — LIR}{E

Thus half life t, of a zero order reaction is directly
proportional to be initial concentration of the reactants
and inversely proportional to the rate constant.
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3. Describe the preparation of potassinm  permanganate

from pyrolusite ore by electrochemical method. Discuss its
important properties and uses.

Ans :

1. Preparation of potassinm permanganate.
KMn(, is prepared form pyrolusite Mn(); in two steps:
(1) Conversion of Mn(: into potassium manganate : In
this step pyrolusite ore is fused with KOH in the
presence of air, potassium manganate is formed.

VN0, + 4KOH + Oy = 2K Mn0, + 2H,0

Pist. mnsygasmatar (P oo

(i) Oxidation of K:Mn(, to KMn(O, : It can be done by
two methods

(a] Chemieally : By bubbling Cl; gas throngh the solution
of potassinm manganate.
2K Mn(; + Cly = 2KMn0O, + 2KC1

{b) Eleetrochemically : Potassinm manganate solution is
electrolvsed between iron electrodes.

At anode MnO; — MnO; 4+ e
H +e - H
2H — H.
Properties : KMn(),; is a dark viclet crystalline solid

having a metallic Instre, slightly soluble in water and on
heating 513 K decompose to given oxygen.
2EMn0, = K:MnO, + MnO,+ 0,
2. Potassinm permanganate is a powerful oxidizsing agent

in nentral, alkaline or acidic solution becanse it liberates
nascent oxXygen.

2KMn(, + 3H,50, - K.50,4 2MnS0, + 3H.0 4+ 50

At cathode :

(i) It oxidises ferrous =alt to ferric salt
2KMn(, + 8H, 50, + 10FeS0,
—* Kgﬂ-{_.h + 2!\-{1]504 -+ EFeg{Sﬂﬂ it EH:D
or  2Mn0; + 16H" + 10Fe* — 2Mp*" + 8H.0 + 10Fe*
(ii) It oxidises oxalic acid to CO,
2KMn(y, + 3H, 50, + 5C . H. O,
= K580, + 2Mn50, + 8H.0 4+ 1000,
or 2MnO; + 16H" + 5C:07 = 2Mn*" + 8H:0 + 10C0;

(iii) It oxidises sulphur dioxide to sulphuric acid.
IKMn0, + 580, + 2H,0 -+ K,50,+ 2Mn50, + 2H,50,
or 2Mn0; + 550, + 2H,0 — 5807 + 2Mp® + 4H*
Uses of Khn(,
1. It is nsed in volumetric analysis.
2. Used as disinfectant, germicide and deodorant.
3. Used for purification of water.
4. Used for the bleaching of wool, cotton, silk ete.
or
What is lanthanoid contraction? Give its canse. What are
the consequences of lanthancid contraction?
Ans:

Lanthancid contraction is the regular decrease {contraction
in the atomic and ionic radii of Lanthanoids from lant hanom
of lentecinm.
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Cause of lanthanoid contraction : As we move from left
to right in the series muclear charge inereases by one unit
with that an additional electron enters into 4f orbital. But
electrons do not effectively screen the muclens (because of
the shape of f orbital], due to this poor shielding by 4f
electrons, the effective nuclear E'llztt‘gl: increases and size
decreases.

Consequences of lanthanoid contraction

1. Difficulty in separation of lanthaneids : Due to wvery
small difference in jonic radii of lanthanoids their
chemical properties are similar, therefore the separation
of the lanthanoids in the pure state is difficult.

2, Similarity in the size of elements of second and third
transition series : The size of the atom of any element
of the third transition series is almost same as that of
the atom of the element ]_'u'ing in the same ETOUp of the
second transition series, the similarity in size i= due to
the effect of landthanoid contraction.

3. Effect of the basic strength of hydroxides : With
decrease in size of lanthancid ions from La®* to Lu®
. the covalent character of the hydroxide inerease and
henee the basic strength decreases,

La{OH); is most basic and Lu(QH]; is least basic.
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