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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.
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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.

Enzvme is:

(a] Carbohydrate (b) Lipid

(c) Proteins () None of these

Auns : (c¢) Proteins

Enzymes are soluble protein molecules that can speed
up chemical reactions in cells. These reactions include
respiration, photosynthesis and making new proteins.
For this reason enzyvimes are sometimes called biological
catalysts.

A compound on hydrolysis gives 1%amine. The componnd
is

(a) anilide

(e) ecyanide

Ans : I::I] none of these
Izocyanides are hydrolyzed by dilute mineral acids to give
secondary amine and formic acid (Isocyanides are not
hvdrolyzed by hases).

Izocyvanides are named as a Alky]l 1=ocyvanides amilide also
not give 1" amine,

(b) amide

{l:l] none of these

The oxidation state of nickel in [Ni(CQO),] is :

(a)] 4 (b) O
e) 2 {d) 3
Auns: (h) 0O

The oxidation state for nicked is assigned as zero. The
formula conforms by 18-electron rule. The molecule is
tetrahedral, with four carbonyl] ligands attached to nicked.
[Ni(CO)]

r+0x4=0

=0
Formmla of copper pyrite is :
(a) CusS
(e) CuFeS§,
Ans: (¢) CuFeS.

Copper-pyrites is the ore of copper (Cu). Its formula is
CoFeS..

(b)] CuFeS
(d] Cu,Fe,5,

Which one of the following will produce maxinmm depression
of freezing point?
(a) HKaS0y
(e] Urea
Ans: (a) K50,
Depression in freezing point is a collegative property. It
depends on the mumber of solute particles in the solution.
Number of solution particles the solution = collegative
property.
(a) For, K,50, — 2K* + 503

Number of particles =2+ 1=3
(b] For, NaCl — Na+ Cl

Number of particles =1+ 1=2
(e) For, Urea — No, dissociation
Number of particles = 1
IL:I] For, Glucose —— No, disscciation
Number of particles = 1
Hence, (a) is the correct option.

(h] NaCl
(d] Glucose
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Which of the following statement for order of reaction is
not correct?

(a] Order can be determined experimentally

(b) Order of reaction is equal to sum of the powers of
concentration terms in differential rate law

(e} It is not affected with the stoichiometric coefficient of
the reactants

(d) Order cannot be fractional

Ans : (d] Order cannot be fractional

Order of a reaction can be fractional. Rest of all are true.
Order of a reaction can be determined experimentally.

Carbon atom in the carbonyl group is:
(a) sp-hybridised (b) sp*-hybridised
{e) sp’-hybridised (d) dsp’-hybridised

Auns : (b) sp’-lhybridised

The cxygen atom must have either Sp° or Sp hyhridization
becanse it needs a p orbital to participate in the C-O
bond. In ecarbonyl compounds, oxygen atom has three
attachments (the carbon and two lone pairs). So we use Sp°
hybridization.

Fused NaCl on electrolysis gives ......... on cathode.

(a] chlorine (b) sodinm

(e) sodium amalgam {d) hydrogen
Ans : (b sodinm

Fused NaCl contain Na* and Cl ions. On electrolysis Na®
ions move towards negatively charged electrode and changed
as sodinm [Na(s)] while C1° ions move towards positively
charged electrode and libirate Cla(g). Thus, Reduction
ouceess at cathode and oxidation at anode are as follows :
At Anode

201
At Cathode
Na+ (+e]” — Na(s)

Henee, (b) is the correct option.

Clzig) + 2

[l

Which of the following agueous solution should have the
highest boiling point?

(a] 1.0M NaOH

(e) 1LO0M NH.NO:
Auns : (h] 1.0 M Na,50,

Az we know greater value of Van't Hoff factor higher will
be the elevation in boiling point and hence higher will be
the boiling point of solution Since value of i for Na:50, is
highest.

(b) 1.0 M Na:S0,
(d) 1.0 M KNO,

Solution Vant't off factor (i)
1.OM Na=S0, 3
1.0M NH.NO; 2
1.OM KNO, 2
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Hence, 1.OM Na:50, has highest boiling point.

What are the products formed by the chlorination of
methane in diffused sunlight?

(a) CCl, (b) CH.Cl,
(e) CHCl (d] All of these
Ans: (d) All of these

Chlorination of methane (CH,) will takes place via free-
radical mechanism. All the four hydrogen atoms of the CH,
can be replaced by the ehlorine (Cl) during chlorination of

methane:
CH, + Cl, ——~ CH;Cl + HCI

CH,Cl+ (I, o CH.Cl,+ HCI
CH:Cla+ Cla = CHCl,+ HCl
CHCl; + Cla - CCl,+ HCI

Hence, (a), (b) and () are the correct options.
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Which one of the following is diamagnetie ion?
(a) Co* (b) Ni*

(] Cu® (d] Zn*

Ans : (d) Zn*

In transition metals, the species contain unpaired electrons
in d-subshell are paramagnetic while those have no unpadired
electrons are diamagnetic in nature.

The metals (ions/atoms) with &' to d° electrons are
paramagnetic while metals with d" or d"-outermost
electronic configuration are diamagnetie.

(a) Co* — has d7 electrons, thus is paramagnetic,

(b) Ni** — has d° electrons, thus is paramagnetic,

(e) Cu** — has d” electrons, thus is paramagnetic.

(d) Zn** — has d" electrons, thus is diamagnetic.
Hence, (d) is the correct option.

The rate of the reaction 2N,0,—— 4NO.+ (), can he
written in three ways:

N0
~ == = KN,0]

d|NO), .
% = & [N;O

d0] _ ..
JdTl:k [N.OJ]

The relationship between & and £ and between & and £°
are

[:l}l kK= 2 B =k
(€) K =2kk” =2k

(b] k' =2kk" =1
(d) " =k =k
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(h] =kl = %
Rate of disappearance of reactants = Rate of appearance
of products
1d[N:0;] 1d[NO, ] d[0]
Tt =T & dt

FE[N:04] = Tk [N:04] = k" [N204]

EK .
g=g=k
=2k
.u_.i.,
=3

Directions (Q. Nos. 13-16) : Each of the following questions
consists of two statements, one 15 Assertion and the other is
Reason, Give answer :

13. Assertion : Hvdrolysis of snerose iz known as inversion of
cane sugar.
Reason : Sucrose = a disaccharide.

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

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

(b)

(e) Assertion is correct but Reason is incorrect.

(d)
Ans :

Both the Assertion and Reason are incorrect.

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

Sucrose is a dizaccharide with specific rotation of +66.57.
Om hydrolysis, it gives 1 mole of D— (+) glueose and 1 maole
of 0 — (—) — fructose. The hydrolysate is lacvorotatory hence
hydrolvsis 15 known as inversion of sucrose.
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14. Assertion : Glveosides are hvdrolyzed in acidic conditions.
Reason ¢ Glveosides are acetals,

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

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

(b)

(e) Assertion i correct but Reason is incorrect.

(d)
Ans :
Glyeosides are formed by treating glueose with methanol
in presence of dry HCl gas. They cannot be hydrolysed
in acidic conditions. They are not acetals but they are
hemiacetals.

Both the Assertion and Reason are incorrect.

(d] Both the Assertion and Reason are incorrect.
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15. Assertion : According to transition state theory for the
formation of an activated complex. one of the vibrational
degree of freedom.

Reason : Energy of the activated complex is higher than
the energy of reactant molecules.
(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.

(d)

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

Both the Assertion and Reason are incorrect.

The formation of an activated complex takes place when
vibrational degree of freedom ecovert into a translational
degree of freedom. This statement is given by transition
statement theory. Also the energy of activated complex is
higher than the energy of reactant molecule is troe but is
not the correct explanation of the assertion.

16. Assertion : 4-Nitrochlorobenzene undergoes nmeleophilic
substitution more readily than chlorobenzene.
Reason Chlorobenzene undergoes  mueleophilie
substitution by elimination-addition mechanism  while
denitrochlorobenzene undergoes nucleophilic substitution
by addition-elimination mechanism.

(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)

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

Both the Assertion and Reason are incorrect,

As compared to chlorobenzene, the intermediate carbanion
resulting from 4-nitrochlorobenzene iz stabilized ly-R-
effect of the NO, group.

SECTION-B

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

17. What iz meant by molality of the solution 7
Ans:

Molality is defined as the number of moles of the solute per
kilogram of the solvent. It is represented by m.

Molality (m) = MNumhber of moles of solute

Mass of solvent (in kg)



https://https://theeducationplanet.org/chemistry-class-12/

PAGE 4

18,

19.

20.

1.

Any transition series contains only ten elements, Why 7
Ans :

Transition series elements belongs to d-block. Outer most
electron in each series of transition metal helongs to d
-sub-shell. Also any d-sub-shell can only accommodate
maximum number of ten (10) electrons. As one electron is
added in each next element. as we proceed in a period, in
any transition series.

Therefore, only 10 elements are possible in each series of
transition elements.

What do von mean by half time of a reaction?
Ans :
Half time of a reaction : Half life or time (#2) of reaction

is the time required for the concentration of a reactant to
decrease to one half its initial value.

e.g. Half life (t,,) = 2893 (for first order)

What are alecohols?

Ans :
Alcohols are the hydroxy derivatives of aliphatic
hydrocarbons.

An alechol is formed when one or more hydrogen atom (s]
in an aliphatie hydroearbon is replaced by hydroxyl (OH)
group (s). An alecohol is represented as R — OH.

or
What do yon mean by primary aleohols?

Ans :
In primary alechols, only one carbon atom is directly
honded to the carbon carrying the -OH group.

H

|
Example : CH; — C — OH (Ethanol)

I
H

Give one example of each of the following reactions:

(i) Wurtz reaction

(ii) Wurtz-Fitting reaction.

Ans :

(i) Wurtz Reaction : It converts alkyl halides into alkane.
Example :

CH,Cl+ 2Na + CH,Cl —"""" « 9NaCl + C.H,

(ii] Wurtz-Fitting Reaction : It converts an aryl halide and
alkyl halide into the corresponding hydrocarbon.

Cl CH,

Ether

+ 2Na + CH,Cl e, +2NaCl

Teduene

Important MCQ Question
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SECTION-C

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

22,

23,

24.

(i) What happens when iodoform is heated with silver
powder? Write the chemical equation.

(ii] Out of ethyl bromide and ethyl chloride which has
higher boiling point and wly?

Ans :

(i) When iodoform is heated with silver power, acetylene
(ethyne) is formed.

CH.l + 6Ag + CH:I — CH = CH+ 5Agl

Aserylene
(ii] The boiling point of ethyl bromide is higher due to
greater magnitude of the van der Waals’ forces which
depends upon molecular size of the halogen atom.

How is standard Gibbs energy of a reaction is related to its
equilibrinm constant 7

Ans :

If standard emf of a cell is Fiy and »F is the amount of
charge passed, then standard gibbs energy of the reaction,

AG =—nFE_ 4
Further, we know

E:.-u = %ln K

Hence, AG° =—nF x %;;hlfﬂ-

=— RT In K¢
=—2303 BT log K-

Construet electric cells for the following reactions:
(i) Fe+Cu” — Cu+Fe™

(if] 2Fe™ + 201 — 2Fe™ + Cla
Ans :

(i) Fe+Cu"® — Cu+Fe"
Oxidation reaction, (for iron)
Fe(s) — Fe* (eq)+ e
Reduction reaction,
Cu"+ 2 — Culs)
Henece, Cell reaction,
Fe|Fe**|| Cu**| Cu
(ii] 2Fe?+ 201 — 2Fe**+Cl,
Oxidation reaction,
20— Ol + 2
and Reduetion reaction,
2Fe™ +2¢” — 2Fe™*
Henece, Cell reaction,
2C1 | Cly||2Fe™| 2Fe"™
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24,

26.

2T.

Write the electronic configuration of Cu™ and also draw the
figure.

Ans :

Atomic number of copper,
(Cu) =29

ie. (Z=129)

When Cu changes to Cu® ion, one of its electron is removed
from 4s, Thus number of electrons in

Cu* =28
Since, outermost electron confizuration of

Cu = 34" 44
dal 45

T T |

Henee, electron configuration of
Cu* = 34" 45"
;_f-l‘f 1k 4 l,;l'l

AN
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Write a note on rules for writing IUPAC names of aleohols.
Ans :

The most versatile and systematic svstem is IUPAC. The

riles are:

1. Aleohels are named by replacing the suffix ¢ in the
names of alkanes by el. Thos, the generic IUPAC name
for aleohol is alkanols.

2. The longest contimmous carbon chain that contains the
—OH group is selected as the parent chain.

3. The position of the —OH group in the parent chain is
indicated by a number using the lowest possible number
for this purpose.

4. The positions of other groups attached to the parent

chain are also indicated by nnmbers.

For naming polyhydric aleohols, the full name of the

alkane is retained (even the ending-¢ is not removed).

The positions of carbon atoms earryving-OH groups are

indicated by lecants written after the name of alkane.

The multiplicative prefix di, tri, tetra, ete. before the

suffiz-ol is nsed for indicating the number of hydraosxyl

groups.

on

How ean one reduce carboxylic acid to aleohol?
Ans :

The acids can be reduced to aleohols by using a strong
reducing agent, Lithinm aluminium hydride (LiAlH,). The

Sample Paper 6 Solutions
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intial proeduct s an alkoxide from which the alechol is
liberated by hydrolysis :
4RCOOH + 3LiAIH, — 4H, + 2LiAlO, + (RCH,0)  AlLi

S8 4R — CH,OH

1" Alenlud
*(EpLiALH,
(k) HI;E2

ie. R —COOH R - CH.,0H

NOTE : *Along the arrow, the numbers in front of the
reagents indieate that the second reagent is added only
when the reaction with first is complete.
The alecohol is obtained in exeellent vield, However, LiAIH
being an expensive reagent. is used in industry only for the
reduetion of small amonnts of valuable raw materials, as in
the synthesis of certain drugs and hormones.

or
Arrange the following compounds in the increasing order of
their boiling points :
CH,CH,CH,CHO, CH,CH,CH,CH,0H,
H.C,-0-C;H, CH,CH, CH,CH,CH,
Ans :

The molecular masses of these compounds are in the range
of 72 to 74. CH;CH.CH: CHO (72), CH;CH-.CH.CH-:0H
(74), C;H, -0 -C.H, (74), CH,CH,CH,CH,CH, (72)],
Since cenly butan-l-ol (CH,CH,CH,CH, — OH) molecules
are associated due to extensive intermolecular hydrogen
bonding, therefore, the boiling point of butan-1-ol would
be the highest. Butanal (CH,CH,CH,CHO) iz more
polar than ethoxy ethane [(C.H;,— 0 —C;H;). Therefore
the intermolecular dipole-dipole interaction is stronger in
Butanal. n-pentane (CH;CH.CH.CH.CH;) moleeules have
only weak Vander Waals forees. Hence the increasing order
of boiling points of the given compounds iz as follows :
CH,CH,CH,CH,CH; < H;C;- 0-C;H;

< CH,CH,CH,CHO < CH,CH,CH,CH,CH,

Write main series of transition metals.
Ans :

There are four main series of transition metals

1. 3d series or first tranzition series : 5,5c¢ to »Zn

2. 4 series or second transition series @ Y to L Od
3. 5d series or third transition series @ ;;La to «Hg

4. Gd series or fourth transition series : «Ac to 1:Cn

SECTION-D

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

29.

Oxidation of Aldehydes and Ketones (Popoff’s Rule)
Aldehvdes differ from ketones in their oxidation reactions.
Aldehvydes are easily oxidised to earboxvlic acids on
treatment with common oxidising agents like HNO
KMnO,, K,Cr 0, ete. Even mild oxidising agents mainly
Tollen’s reagent, Fehling's solution, Benediet reagents, also
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oxidise aldelydes. or
Ketones are difficult to oxidise. They are oxidised by strong (d] (i)
oxidising agents at elevated temperature. Their oxidation
imvolves C—C cleavage to form mixture of carboxylic 0
o

acids. The oxidation of ketones is governed by Popoff's

|
CH,—C—CH—CH,—CH,

[
O, 0 LS,

mile. ‘In unsymmetrical ketones, on oxidation of ketones to prntan-E-one et &
R

carboxylic acids, Ao=0 group is retained by smaller alkyl t"} |
group' is Popoff's rule. CH —C—0H + CH,—CH,—C —OH[Popofi's rule]

L = 3 . o Ethamoie wcid E’m-:||-:-n|'.»:|i|' arid
R—CH:— ‘-|-|' —CH:-R KU, (H,50,CONC.

: (ii)
R - COOH + RCH.COOH + RCHCOOH + R — COOH
[By s o €, — O3 buotaad] [By chesvmgaal € — € ghand] o

Ketones do not react with Tollen’s reagent and Fehling’s II
solutions. Methyl ketones give vellow preeipitate of iodoform U—CH, COOH

with & and NaOH. Ketones can be oxidised by haloform
reaction if they have one methyl group.
Answer the following questions:
(a] Why is it difficult to oxidise ketone as compared to
aldehvde?
(b) What happens when 3-methyl-pentan-2-one reacts with
sodinm hypochlorite? Write chemical reaction involved?
(¢} A compound A CH O does not give silver mirror with
Tollen’s reagent. it gives iodoform test with L /NaOH.
Write possible structures of compounds and write the
chemical reactions involved.
or
(d) What happens when :
(i) Pentan-2-one is oxidised with K Cr,0_/H S0 (conc.
on heating,
(ii) Acetophenone i= oxidised on heating with K Cr O_/
H,50 (cone).
Ans :

(a] It is becanse C—C bond is diffienlt to hreak and needs
more bond dissociation enthalpy than C—H bond.

(b) Sodium salt of 2-methy]l but-2-enoate and chloroform
are formed.

30,

Acetophenone

]
B, O, 00, (50, fome ), 4

,+ HO

Beneoic acid

Important MCQ Question
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Most distinetive properties of transition metal complexes
is their wide range of colours. The colour of complex is
complementary tothat which isabsorbed. Thecomplementary
colour is the colour generated from the wavelength left over.
The following table gives the relationship of the different
ravelength absorbed and the colour ohserved.
Table : Relationship between the Wavelength of Light
abzorbed and the Colour observed in some Coordination
Entities Coordination entity

CH, O CH, O
| - | Coordination | Wavelength | Colour Colour of
- § Ml . T s e e (Y W e
CH"_(| =C—C—CH,——= CH,—CH=C—C—0Na + CHCl, entity of light of light coordination
B absorbed absorbed entity
(nm)
(e) [CoCI(NH,) | [335 Yellow Vialet
{Ij [Co(NH,), 500 Blue Green | Red
CH,=C = CH = CH—=CH_ + 41, + 4NaOH —— (H0)*
0 [Co(NH,) J* 475 Blue Yellow
| Il Orange
; T —CH — COH — L — (g + 3Nal + 2H,0 X .
{HH'”T OO e o [Co(CN) J* 310 Ultraviolet | Pale Yellow
[Cu(H,0) >  [600 Red Blue
{
il H. N 1 ue Green | Violet
! [Ti(H,0),]? 80 Blue G Viol

CH—CH—C—CH_+ 31, + 4NaOH —=

[:l}l Why does [Cu{c};]ﬁ]‘l‘ absorb TV, ligilt and not from
CH,

visible region?
(h) Why is [Ti(H,0] ** violet in colour where as [Cu(H,0) [**
is hlue?

[
CHI} + CH—~CH—C—(0Na + 3Nal + 2H,0

[vellow ppt) CH,
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()
(i) If CFSE for [Co(NH,) ]* is 27000 cm, what is CFSE
for [Cu(H,O) |7
(ii) Why is [Ti(H,0)]* colourless?
or
() What will be the correct order for the wavelength of
absorption for the following complexes? Give reason.
[Co(CN) ]*, [Co(NH,)]*. [Cu(H,0)]*
Ans :
(a] It is becanse CN is strong field ligand, therefore, A
(CFSE] is high, A is low 310 nm which does not belong
to visible region.

{IJ_] ﬂj = %ﬂ.u.
Crystal field splitting energy is low in [Cu(H0) [** is
blue.

So A iz higher (Sium E= %) absorbed blue colour, is

radiated as compared to A =498 nm is absorbed by
[Til::Hjﬂ]IG]‘“ and violet colonr i= radiated.

()
(i) Ac=gA,

- -;f;- % 27000 cm ™" = 12000 cm ™

(ii) It is becaunse Ti** does not have unpaired electron,
can't undergo d-d transition by absorbing light from
visible region and does not radiate colour.

or

(d) [Co(CN) J* < [Co(NH,) ]* < [Cu(H,0) |*

Sinee, CFSE follows [’C'U[.CN.]E]} [CU{EHE::IE]L
[Cu(H,0) |*
[Since, CFSE is inversely proportional to A absorbed.]

SECTION-E

Directions (Q. Nos. 31-33) : The following questions are long
answer type and carry 5 marks each. Two questions have an
internal choice.

31.

Give explanation for each of the following:

(i) Why are aliphatic amines stronger hases than ammonia?

(ii]) Why are aliphatic amines stronger base than aromatic
aminesT

Ans :

(i) Al three classes of aliphatic amines are stronger
bases than ammonia becanse alkyl groups are electron
donating groups they increase the electron density on
the nitrogen atom and thus amines can donate the lone
pair of electrons more easily than anumonia.

(a) H—Tr'—H “*_T?._H R—T’IC—H R—T’lq—ﬁ,
31 Hn R R

Arnmonia 1" Amime 2" Amine A" Amine

(ii) Aromatic amines are less basic than ammonia and

Sample Paper 6 Solutions
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aliphatic amines. The weaker hasic character of aniline
is due to the following reasons:
(a] Resonance in aniline :

AN, H $HH,

l 11 L1

Due to resonance, the lone pair of electrons on the

nitrogen atom gets delocalised over the benzene ring

amd thus is less available for protonation. Therefore
aromatic amines are weaker bases than ammonia.

(h] Lower stability of anilinivm jon : Aniline is more stable

than anilininm ion becanse anilininm ion has only

two resonating structure. Hence aniline has very little

tendency to form anilininm ion by accepting a proton.

NH; NH;
I 11

Anilininm ion

Important MCQ Question
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What is electrochemical series? Write its applications.
Ans :

The standard electrode potential of various electrodes are

given in the decreasing order of their reducing strength, in

a series called electromotive foree series or electrochemical

series.

Applications of Electrochemical Series :

1. Caleulation of standard EMF of the eell : Standard
EMF of cell can be ealeulated as follows :

EMF = Eumute — £ node
E° cathode and E° anode ean be found out from the
electrochemical series.

2. Comparison of the reactivity of metals : A metal
oceupying lower position in the series can displace the
metal lyving above it from the solutions of their salts. It
is due to the fact that an element with higher reduction
potential is easler to reduce.

3. Predicting the feasibility of a redox reaetion : If EMF
of the hypothetical ecell calculated comes out to be
positive the redox reaction is feasible.

4. To prediet whether a metal reacts with dilute acid to
give H, gas or not : A metal which lies below hydrogen
in the electrochemical series can form positive ions
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33.

more readily than hydrogen. Therefore, such a metal
can displace hydrogen from dilute acid.
For example :
Zn+2H* - Zn™ + H,
Metals like Cu, Ag ete. which lies above hydrogen can
not liberate Hy from dilute acids.
or
(a) What iz the difference between ferromagnetism and
paramagnetism?
(b) For the cell shown below :

Zn(s) | ZnS0,(aq) || CuS0,{ag) | Cuis)

Caleulate standard cell potential if standard state
reduction clectrode potential for

Cu™ | Cuand Zn* | Zn are +0.34 Volt and —0.76 Volt
respectively.

Ans :

(a] Paramagnetism refers to materials like aluminium,
which become magnetized in a magnetic field but their
magnetism disappears when the field is removed.
Example : 0., Cn®", Fe'', Cr'" ete.

Ferromagnetism refers to materials (such as iron and
nickel) that can retain their magnetic properties when
the magnetic field is removed.
Example : Iron, Cobalt, Nickel ete.
(b) Zn | ZnS0.(aq) | CuS0:(aqg) | Cu(s)
The cell reaction
At anode: Oxidation
Zn(s) = Zn** (aq) + 2!

E“.Zn(s) | Zn** (ag) =+ 0.34 Volt

At eathode : Reduction
Cu*(ag) + 2 — Cu(s)

E'Cu* (aq) | Cu(s) = 0.34 Volt
According to formula,
Eoa = Euhode — E e
=034 (—0.76) = 0.34 + 0.76
E'ca = 110 Volt

What are the shortcomings of valence bond theory for
bonding in complexes? Briefly describe the crystal field
theory.

Ans :

Shortcomings of valence bond theory for bonding in

complexes are as follows :

(i) A number of assnmptions are made.

(ii] The theory does not explain the colour and spectra of
the complexes.

(iii)It does not make exact predictions regarding the
tetrahedral and square planar  structures of four
coordinate complexes,

(iv]It does not distinguizh between weak and strong field
ligands.

Crystal Field Theory

CFT of coordination r.‘ulllpullllds is based on the effect of

different crystal field (provided by the ligands taken as

point charges] on the degeneracy of d-orbitals energies
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of the central metal atomion. The splitting of d-orbitals
provide different electronie arrangements in the strong and
wealk cryvstal field.

or
Briefly describe the importance of coordination compounds
in:
(i) Qualitative analysis
(ii] Extraction of metals
(i1i) Biological systems
Ans:

(i) Qualitative Analysis
{(a) EDTA is used for the estimation of Ca® and Mg®
ions in hard water.
{b) Ni*" ion is tested and estimated by DMG (dimethyl
glyoxime).
(i1] Extraection of Metals
(a) Silver and gold are extracted by treating zine with
their eyanide complexes.
(b) Bauxite is purified by forming complexes with NaOH.
(¢} Impure nickel is converted to [Ni{CO),], which is
decomposed to vield pure nickel.
(iii) Biological Systems
(] The pigment responsible for photosynthesis, ie.
chlorophyll is a coordination compound of Mg.
{b) Haemoglobin is a cocrdination compound of iron.
(e) Vitamin B, evanccobalamin, the antipernicions
anaemia factor is a coordination compound of cobalt.
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