Class: XII
SESSION : 2022-2023
SUBJECT: Chemistry
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with SOLUTION

MM: 70 Time: 3 hours
General Instructions:
Read the following instructions carefully.

a) There are 35 questions in this question paper with internal choice.

b) SECTION A consists of 18 multiple-choice questions carrying 1 mark each.

c) SECTION B consists of 7 very short answer questions carrying 2 marks each.

d) SECTION C consists of 5 short answer questions carrying 3 marks each.

e) SECTION D consists of 2 case- based questions carrying 4 marks each.

f) SECTION E consists of 3 long answer questions carrying 5 marks each.

g) All questions are compulsory.

h) Use of log tables and calculators is not allowed

Section A
- @ [1]
(I H3N NH; (2)
1.
COOH
(x)
The order of decreasing acidity of these acidic sites is:
a)z>x>y b)x>y>z
C)X>z>y d)y>x>z

[1]

2. In context with the transition elements, which of the following statements is
incorrect?

a) In the highest oxidation states of
the first five transition elements
(Sc to Mn), all the 4s and 3d

b) In the highest oxidation states,
the transition metal show basic
character and form cationic

3

electrons are used for bonding.

©) Once the d° configuration is
exceeded, the tendency to
involve all the 3d electrons in
bonding decreases.

complexes.

d) In addition to the normal
oxidation states, the zero
oxidation state is also shown by
these elements in complexes.

When ethylene glycol is heated with oxalic acid in the presence of cone. HpSO4, the [1]

product formed is:

a) O

O
Ho)JY Py

0

0
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4. Which of the following expressions is correct for the rate of reaction given below?
5Br(aq) + BrO3(aq) + 6H (agq) — 3Bra(aq) + 3H20(1)

a) ABr| _ 5 A[H']
At 6 At

¢) ABr] _ o AR
At A

5. Give the products of the reaction
H,0" Hg*"
PhC=CMe——?

a) PhCH»CH>CHO

¢) PhCOCOMe

b) ABr AlH*
281 e

b) PhCOCH7CH3

d) PhACH>COCH3

6. Standard reduction electrode potentials of three metals A, B and C are +0.5 'V, -3.0
V and -1.2 V respectively. The reducing power of these metals are:

a)C>B>A

¢)A>B>C

b)B>C>A
d)A>C>B

7. In which of the following compounds transition metal has zero oxidation state?

a) NHp - NH»

¢) [Fe(CO)s]

b) NOClO4

d) CrOs

8. The decreasing order of basicity of following aniline derivatives is

$NH, NH, NH; NH,

% _.-('.“" J 2 ’l :
@ [ » @
b ! \_\(_”l o

CH;
(P 1] (R) (5

a)S>R>P>Q
c)P>Q>R>S

de

9. The rate expression for a reaction is -

reaction can be given by:

a) %In 2 + Bey

1 Be

b)Q>S>R>P
d)S>R>Q>P

— xc

1+ Be

(a and 8 > 0). The half life of the

b)ln2+%

d)n2+ 2o
20
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10.

11

12

I3,

14.

15.

16.

0 <|:|1 0 OH

Il 9 Il
Et o—c@c—cm s Bto—C

Which of the following reagents will be used for above conversions?

a) Jones reagent b) K2CrpO7
c) NaBHy4 d) LiAlHy
MgBr
< \ 0+Bng/\/\/ . T;_}?i;’ ™
Identify (X):

)0, 2
¢) (f" o d) Qz\/\ o

When CuSOy is electrolysed using platinum electrodes,

a) sulphur is liberated at cathode, b) copper is liberated at cathode,
oxygen at anode. sulphur at anode.

c) copper is liberated at cathode, d) oxygen is liberated at cathode,
oxygen at anode. copper at anode.

Which one is not the essential amino acid in the ones given below?

a) Valine b) Proline
c¢) Leucine d) Arginine

Assertion (A): Acylation of amines gives a monosubstituted product whereas
alkylation of amines gives the polysubstituted product.
Reason (R): Acyl group sterically hinders the approach of further acyl groups.

a) Both A and R are true and R is b) Both A and R are true but R is
the correct explanation of A. not the correct explanation of A.

¢) A is true but R is false. d) A is false but R is true.

Assertion (A): Hydrolysis of ether o '-e with aq. HI is SN reaction.

Reason (R): I° is strong nucleophile so, it attacks from less hindered side.

a) Both A and R are true and R is b) Both A and R are true but R is
the correct explanation of A. not the correct explanation of A.

¢) A is true but R is false. d) A is false but R is true.

Assertion (A): Toxic metal ions are removed by the chelating ligands.
Reason (R): Chelate complexes tend to be more stable.

[1]

(1]

(1]

(1]

[1]

(1]




17.

18.

19.

20.

4

22,

23.

24.

a) Both A and R are true and R is b) Both A and R are true but R is

the correct explanation of A. not the correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
The compound which forms acetaldehyde when heated with dilute NaOH is: (1]
a) 1, 2 dichloroethane b) 1, 1, 1 trichloroethane
c) 1 chloroethane d) 1, 1 dichloroethane
Assertion (A): FeCl3 reacts with KCNS to give blood red colouration. [1]

Reason (R): FeClj3 reacts with KCNS to form potassium ferro-ferricyanide.

a) Both A and R are true and R is b) Both A and R are true but R is

the correct explanation of A. not the correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.
Section B

With the help of provided energy profile diagram, explain the physical significance [2]
of energy of activation (Eg) in chemical reactions.

Name a ligand which is bidentate and give an example of the complex formed by (2]
this ligand.

OR
CuS04.5H»O0 is blue in colour while CuSO4 is colourless. Why?

Conductivity of 2.5 x 10™* M methanoic acid is 5.25% 107 S cm'l, Calculateits 2]
molar conductivity and degree of dissociation.

Given: \° (H+) =3495S cmzm()l'1 and \° (HCOO_) =50.58 cmzmol'l.

OR
Three electrolytic cells A, B, C containing solutions of ZnSO4, AgNO3 and CuSO4

respectively are connected in series. A steady current of 1.5 amperes was passed through
them until 1.45 g of silver deposited at the cathode of cell B. How long did the current
flow? What mass of copper and zinc were deposited?

How many moles of mercury will be produced by electrolysing 10 M Hg(NO3)> [2]
solution with a current of 2.00 A for three hours?

[Hg(NO3)2 = 200.6gm01'1]

What happens when pressure greater than osmotic pressure is applied on the [2]
solution separated by a semi permeable membrane from the solvent?

Write the products of the following reactions: [2]

) H perozide
1. S +Hr——————
H

H




25.

26.

27.

28.

29,

30.

31

ii. CH3 - CHp - CH = CHy + HCI

Write the names of reagents and equations for the preparation of the following [2]
ethers by Williamson's synthesis

1. 1-propoxypropane

ii. Ethoxybenzene
iil. 2-Methoxy-20methylpropane
iv. I-Methoxyethane

Section C
Complete the following equations and mention the name of the reactions: [3]
a. RNHp + CHCI3 +3KOH —
b. RCONH? + Brp +4NaOH —
Formulate the galvanic cell in which the following reaction takes place. [3]

Zn(s) + 2Ag" (aq) — Zn? T(aq) + 2Ag(s); E®(Zn®|Zn) =-0.76V and E° (Ag"|Ag)
=0.80V

i. Which one of its electrodes is negatively charged?

ii. The reaction taking place at each of its electrode.

iii. The carriers of current within this cell.

a. Write the steps in valued in the preparation of 3]
i. KoCrpO7 from NapCrpO7
ii. KMnO4 from MnO>

b. What is meant by actinoid contraction? .Why chemistry of actinoids are difficult
to study.

A hydrocarbon C5H1() does not react with chlorine in dark but gives a single [3]
monochloro compound C5H9Cl in bright sunlight. Identify the hydrocarbon.

OR
How can you convert the following :
1. Sodium phenoxide to o-hydroxybenzoic acid
i1. Acetone to propene
iii. Phenol to chlorobenzene

For a reaction: Hy + Cl, E) 2HC1 Rate =k 3]

i. Write the order and molecularity of this reaction.
i1. Write the unit of k.

Section D
Read the text carefully and answer the questions: (4]

When a solution of an a-amino acid is placed in an electric field depending on the
pH of the medium, the following three cases may happen.




32.

i + + +
H,NCHRCOO- & Hy NCHRCOO- & H; NCHRCOOH
17 OH I OH 117

i. In alkaline solution, a-amino acids exist as anion II, and there is a net migration
of amino acids towards the anode.

ii. In acidic solution, a-amino acids exist as cation III, and there is a net migration
of amino acid towards the cathode.

iil. If IT and III are exactly balanced there is no net migration; under such conditions,

(i)
(ii)

anyone molecule exists as a positive ion and as a negative ion for exactly the
same amount of time, and any small movement in the direction of one electrode
is subsequently canceled by an equal movement back toward the other electrode.
The pH of the solution in which particular amino acid does not migrate under the
influence of an electric field is called the isoelectric point of that amino acid.

In aqueous solutions, amino acids mostly exist as

Amino acids are least soluble

(iii) The pK,, and pK,, of an amino acid are 2.3 and 9.7 respectively. The isoelectric

(ii)

point of the amino acid.

OR

H,N NH,
L Y

COOH
X

Arrange in order of increasing acid strengths.

Read the text carefully and answer the questions:

Valence Bond Theory (VBT) According to this theory, the metal atom or ion under
the influence of ligands can use its (n-1)d, ns, np or ns, np, nd orbitals for
hybridisation to yield a set of equivalent orbitals of definite geometry such as
octahedral, tetrahedral, square planar. the geometry of a complex is predicted from
the knowledge of its magnetic behaviour on the basis of the valence bond theory.
The magnetic moment of coordination compounds can be measured by magnetic
susceptibility experiments. The results can be used to obtain information about the
number of unpaired electrons and hence structures adopted by metal complexes. VB
theory suffers from the shortcomings, It involves a number of assumptions, It does
not give a quantitative interpretation of magnetic data, It does not explain the colour
exhibited by coordination compounds, It does not give a quantitative interpretation
of the thermodynamic or kinetic stabilities of coordination compounds.

CO is a stronger complexing reagent than NH3.

The molecular shape of Ni(CO)4 is not the same as that of [Ni(CN)4]2'. Give

réason.

(111)  Write the hybridization and magnetic behaviour of the complex [Ni(CO)4]. (At.no.

of Ni = 28)

[4]




OR

In the diamagnetic octahedral complex, [Co(NH3)6]3+, the oxidation state of cobalt
ion?

Section E

33.  Arrange the following compounds in increasing order of their property as indicated: [5]

1. Acetaldehyde, Acetone, Di-tert-butyl ketone, Methyl tert-butyl ketone (reactivity
towards HCN)

ii. CH3CH>CH(Br)COOH, CH3CH(Br)CH>COOH, CH3CH>CH»COOH (acid
strength)

ii1. Benzoic acid, 4-Nitrobenzoic acid, 3,4-Dinitrobenzoic acid, 4-Methoxybenzoic
acid (acid strength)

OR

Write the IUPAC names of the following ketones and aldehydes. Wherever possible,
give also common names.

i. CH3CO(CH»)4CH3

ii. CH3CH7CHBrCH(CH3)CHO
iii. CH3(CH2)5CHO
iv. Ph - CH=CH - CHO

CHO
7

vi. PhnCOPh
34. i A solution contains 5.85 g NaCl (Molar mass = 58.5 g mol'l) per litre of 151
solution. It has an osmotic pressure of 4.75 atm at 27°C. Calculate the degree of
dissociation of NaCl in this solution (Given: R = 0.082 L atm K1 mol'l)
i1. State Henry’s law. Why is air diluted with helium in the tanks used by scuba
divers?
OR
What is the advantage of osmotic pressure method over the elevation of boiling point
method for determining molecular mass of solute?
35. Answer the following questions: [5]

(1)  Account for the following: There are irregularities in the electronic configuration of
actinoids.

(1)  Aryl chlorides and bromides can be easily prepared by electrophilic substitution of
arenes with chlorine and bromine respectively in the presence of Lewis acid
catalysts. But why does the preparation of aryl iodides requires the presence of an
oxidising agent?

(111) Give the IUPAC name of the given ether.




(iv)
v)

CyH;0OCH, — (|?H —CH;

CH,
Why Amines are basic substances while amides are neutral?

Write the products obtained after hydrolysis of lactose.




SOLUTION

Section A
l.(b)yx>y>z
D @
(¥Y) H3N NH; (2)

Explanation: COOH
(X)

0
| | e
—C—OH is more acidic than ~NHj3
2. (b) In the highest oxidation states, the transition metal show basic character and form cationic
complexes.

Explanation: In the highest oxidation states, the transition metal show basic character and
form cationic complexes.

0
0
3.(b)[i
0" ™o
0

Explanation:
O[H__HO| 0
A[Br-] 5 A[H']
4@ 5=t m

Explanation: For the equation
5Br (aq) + BrO 3(aq) * 6H+(aq) — 3Brp(aq) + 3H20())

Rate law expression can be written as

“1ABr]  ABO;] 1 A[HY] 41 ABr
5 At ‘_A_t 6 At 3 At
ABr]  ABOs| gAY
At At 6 At
A[Br| 5 A[HY]
At 6 At

5. (b) PhCOCH,CH3

Explanation: Hydration of given alkyne will occur according to Markovnikoff's rule leading
to the formation of enol which will tautomerise to give keto form.
The general reaction of alkyne hydrations shown below:

?I-l T{ <I? H
Hz0, HuSO.
R—C= CH 21{;5_502’4 R—C=CH ~—<+«— > R—C—CH
4
|
Alyny Aqueous sulfuric acid e kenae H

with mercuric sulfate
colalyst

Same reaction will occur with
H;0" Hg*"
PhC = CMe—— 32 PhC(OH) = CHCH; < PhCOCH,CH .

6.(b)B>C=>A

Explanation: More is E},,, more is oxidising power or lesser is reducing power.
7. (¢) [Fe(CO)s]

Explanation: In iron carbonyl, the oxidation number of 'Fe' is zero.

[Fe(CO)5] — x+5x0=0=x=0




8.

10.

11.

12.

i

14.

15.

16.

17,

18.

19.

(a)S>R>P>Q

Explanation: The para-substituted anilines are more basic than ortho-substituted aniline
because of the para effect.

Aniline is more basic than ortho-substituted aniline. Between ortho and meta basicity can be
compared by +M, -M, +I and -I. +M and -M will not operate at the meta position.

() L2 Bu

Explanation: 2In2+ 22 ﬁc”
(c¢) NaBHy4
Explanation: NaBHy is a selective reducing agent for carbonyl compounds.

(d) Q/\/\

EXplanation % B“{\NMLBI_‘ m\|gg/_><] =2 HO

8MgB Ol\ler HO
(c) copper is liberated at cathode, oxygen at anode.
Explanation: CuSO4 = Cu®" + S0~
H,O=H"+O0OH"

At cathode : Cu2+ +2e” — Cu

At anode: 4OH™ — 2H7O + O9 + 4¢”

(b) Proline

Explanation: Those amino acids which cannot be synthesised in the body and must be
obtained through diet, are known as essential amino acids. Proline is not an essential amino
acid.

(c) A is true but R is false.

Explanation: Amines on acetylation give monosubstituted product, while on alkylation gives
polysubstituted product as well.

(b) Both A and R are true but R is not the correct explanation of A.

Explanation: Both A and R are true but R is not the correct explanation of A.

(a) Both A and R are true and R is the correct explanation of A.

Explanation: When a solution of the chelating ligand is added to a solution containing toxic
metals ligands chelates the metal ions by the formation of a stable complex.

(d) 1, 1 dichloroethane

Explanation: CH3CHCl + OH™ — CH3CH(OH)2 — CH3CHO + H20

Gem diols like (CH3CH(OH)> ) are generally not stable. The 2 -OH group attached to the
same C removes HpO and forms carbonyl compounds.

(¢) A is true but R is false.
Explanation: A is true but R is false.
Section B
The minimum extra amount of energy absorbed by the reactant molecules so that their energy
becomes equal to threshold value is called as an activation energy.

Activation energy (E,) = Threshold energy ( £¢ ) - Average K.E. of the reactants (ER )

Activation energy of a chemical reaction can be illustrated by a potential energy diagram.
Here, ER = energy of reactant.

Ep = energy of product.
Eq1 = activation energy for forward reaction
E42 = activation energy for backward reaction.




20.

4

Activated complex

T IEa 1_(.—" "\‘ 5
Eal-.. :':’./....,.. .,._...I“,é

- R i Ea

o

:

i

—> Progress of reaclion

E, Threshold energy
AE = Heat of reaction= E, - ER

Each reaction has a specific value of activation energy. If the value of activation energy is less
for a particular reaction, large number of molecules can attain this energy and, therefore,
fraction of effective collisions will be large and the rate of reaction will be high. On the other
hand, if activation energy is high, lesser number of molecules will be able to attain the same,
thereby decreasing the fraction of effective collisions and, therefore, rate of reaction will be
slow. It is the existence of activation energy barrier that accounts for kinetic stability of fuel.
Such energy barriers are blissful for existence of life on earth otherwise fuels or explosives
might have burst under ordinary conditions. The substance called as catalyst can be used to
alter the activation energy of the reaction.

Ethylene diamine (en) is bidentate ligand [Co(en)3]3 ™ Its TUPAC name is tris (ethylene

diamine) cobalt (I1I) ion.
OR
In CuSO4.5H20, water acts as a ligand. As a result, it causes crystal field splitting.

Hence, the d-d transition of the electron is possible in CuSO4.5H70O and shows blue colour. In
the anhydrous CuSO4 due to the absence of water (ligand), crystal field splitting is not
possible and hence no d-d transitions of electron and no colour imparted.

Molar conductivity of 2.5 x 104
Al £x1000 __ 5.25x10 " %1000
m

M solution is

M 2.5x10°4
AS =210Scm?mol !

00 P 1 0
A2(HCOOH) = ,\(HCOO_) + /\(H+)
AL =50.0 + 349.5
AL =399.5
A%~ 400 cm2 mol™!

—__ AL _ 210
a— = ﬁ 2= m
a =0.525
OR
AgT+e — Ag

i.e. 108 g of Ag are deposited by 1 F =96500 C
: - __ 96500
1.45 g of Ag will be deposited by = <= x 1.45C
=1295.6
Q=Ixt
_Q
L=p

= 1258 — 863.75 = 14 min, 24 sec
Cu*" +2e~ — Cu

1.e. 2 x 96500 C' deposit Cu=63.5¢g

. 1295.6 C will deposit Cu = 5552 x 1295.6




—0.426 ¢
Zn®t +2e~ — Zn

Zn deposited = % x 1295.6 =0.438 ¢

22. Given, current = 2A,
Time = 3h =3 x 60 x 60s

_ _ K
m—ZIt—mIt

— 200.6x2x3x60x60
2% 96500
=2245¢
Number of moles = % =0.112 mol

23. Reverse osmosis occurs 1.e. net flow of the solvent is from solution to solvent. Here the
solvent molecules from the solution side would move into pure solvent through
semipermeable membrane.

perozide
24. 1. Cfb__{" +sy— CgHs - CH) - CHpBr
H

ii. CH3 - CHp - CH = CHj + HCl — CH3 - CHp - CHCI-CH3

25. .CH3 —CHy —CH; —ONa+CH3CH,CH,I —- CH3;CH,CH,OCH;CHy;CH3 + Nal
1—Propoxypropane

ONa Hs
1. | + GHS — 4+ Nal
OH3 oxybenzene CHS
| [
iii. CHy — |c' ~ONa+CHyI - CH; — C — OCHy + NaI
CH3 CHB
v, O.HgCHQONa -+ CH;;I — CHgXHQOOH:; + Nal

Section C
26. 1. Carbylamine reaction
RNH, +CHCL3;+3KOH —- RNC+3KCIl+3H,0
ii. Hoftmann bromamide degradation reaction

RCONH2 -+ B’Pz +4NaOH — RNH2 + N(12003 +2NaBr + 2H20
27. The cell reaction is Zn(s) + 2Ag " (aq) = ZnZ ' (aq) + 2Ag(s).
The cell is represented as Zn(s) ‘Zn2+ (aq)||Ag" (aq) ‘ Ag(s); E° (Zn2+|Zn) =-0.76V and E°

(Ag'|Ag) = 0.80 V.
i. Since zinc (Zn) is more reactive than silver (Ag). So, Zn electrode is negatively charged.

ii. At anode : Oxidation will takes place; Zn(s) — Zn2+(aq) + 2¢” (oxidation)

At cathode: Reduction will takes place; Ag+ (aq) + e — Ag(s) (reduction)
iii. lons are the carriers of current within the cell.

28. a. 1. Sodium dichromate is more soluble than potassium dichromate. The latter is, therefore,
prepared by treating the solution of sodium dichromate with potassium chloride.
NayCrp0O7 + 2KCl — K2CrpO7 + 2NaCl

ii. Commercially it is prepared by the alkaline oxidative fusion of MnO» followed by the

electrolytic oxidation of manganate (VI).
fused with KOH and ozidised by KnOy
MnO, »  MnO?2-
electrolytic oxridation
MnO?%~ y  MnOg
b. The decrease in atomic and 1onic size with the increase in atomic number in Actinoids is
called actinoid contraction. The actinoids are radioactive elements and the earlier members




have relatively long half-lives, the latter ones have half-life values ranging from a day to 3
minutes for lawrencium (Z =103). The latter members could be prepared only in nanogram
quantities. These facts render their study more difficult.

29. A hydrocarbon with the molecular formula, C5H | belongs to the group with a general

molecular formula C;Hp. Therefore, it may either be an alkene or a cycloalkane. Since

hydrocarbon does not react with chlorine in the dark, it cannot be an alkene. Thus, it should be
a cycloalkane. Further, the hydrocarbon gives a single monochloro compound, C5HgCl by

reacting with chlorine in bright sunlight. Since a single monochloro compound is formed, the
hydrocarbon must contain H-atoms that are all equivalent. Also, as all H-atoms of a
cycloalkane are equivalent, the hydrocarbon must be a cycloalkane. Hence, the said
compound is cyclopentane.

O

Cyclopentane (C5H 1) The reactions involved in the question are:

No reaction
v
o

Cyclopentane \ G

Mono-chlorocyclopentane (CsHaCl)

OR
1. Conversion of Sodium phenoxide to o-hydroxybenzoic acid involve following step:

o™

ii. Conversmn of Acetone to propene involve following step:

Sl [H] CH‘\\ 85%. H,S0.

~ H %. H;50,

SC=0 —gmi> _CHOH —p CHy, — CH = CH,
CH, CHy

Acetone Propan-2-ol Propene

iii. Conversion of Phenol to chlorobenzene involve following steps:

@ O é

1. For a reaction, Hy + Cl, —ﬂ+ 2HCI
Rate= k, suggests that the reaction is of zero order. Further, the molecularity of a given
reaction is 2 as two molecules are participating in the reaction.
Hence, order = zero and molecularity = two.

30.

Il

i1. The unit of k for zero order reaction is equal to the rate of a reaction which is mol L™'s

Hence, the unit of k for the given reaction is mol L-1s1,

Section D
31. Read the text carefully and answer the questions:
When a solution of an ac-amino acid is placed in an electric field depending on the pH of the
medium, the following three cases may happen

HzNCHRCOO <—> Hj NCHROOO <—> Hj NCHRCOOH
OH~ OH~ 111
1. In alkalme solution, a-amino aCldS exist as anion II, and there is a net migration of amino
acids towards the anode.




ii. In acidic solution, a.-amino acids exist as cation III, and there is a net migration of amino
acid towards the cathode.

iii. If II and III are exactly balanced there is no net migration; under such conditions, anyone
molecule exists as a positive ion and as a negative ion for exactly the same amount of time,
and any small movement in the direction of one electrode is subsequently canceled by an
equal movement back toward the other electrode. The pH of the solution in which
particular amino acid does not migrate under the influence of an electric field is called the
isoelectric point of that amino acid.

i +
O o, NCHRCOO~
In aqueous solutions, amino acids mostly exist as zwitterion or dipolar ions.
R

NH, - CH- COO
Zuwitter ion
(i1) Amino acids are least soluble at their isoelectric points. At a specific pH, called isoelectric
point, the positive and negative charges balance each other and the net charge becomes
zero. If there is a charge, the amino acid prefers to interact with water, rather than other

amino acid molecules, this charge makes it more soluble.
2.3+9.7 _ 6

(il)[soelectric point = 5

OR
X>Z>Y

.+.
Carboxylic acids are stronger acids than - N H3, therefore X is the strongest acid. Since -
COOH has -I effect which decreases with distance therefore, effect is more pronounced on

Z than on Y. As a result Z is more acidic than Y, therefore, the overall order of increasing
acid strengthis X >Z>Y.

32. Read the text carefully and answer the questions:
Valence Bond Theory (VBT) According to this theory, the metal atom or ion under the
influence of ligands can use its (n-1)d, ns, np or ns, np, nd orbitals for hybridisation to yield a
set of equivalent orbitals of definite geometry such as octahedral, tetrahedral, square planar.
the geometry of a complex is predicted from the knowledge of its magnetic behaviour on the
basis of the valence bond theory. The magnetic moment of coordination compounds can be
measured by magnetic susceptibility experiments. The results can be used to obtain
information about the number of unpaired electrons and hence structures adopted by metal
complexes. VB theory suffers from the shortcomings, It involves a number of assumptions, It
does not give a quantitative interpretation of magnetic data, It does not explain the colour
exhibited by coordination compounds, It does not give a quantitative interpretation of the
thermodynamic or kinetic stabilities of coordination compounds.

(1) CO is a stronger complexing ligand than NH73 because it contains both ¢ and 7 character

and can form a back bond (M — CO) also. Therefore, CO forms a stronger bond with the

metal. It is also called a strong field ligand.

(1) The molecular shape of [Ni(CO)4] is tetrahedral because this complex nickel involves sp3

hybridisation. In [Ni(CN)4]2', nickel involves dsp2 and its shape is square planer.

(m)[Ni(CO)] involves sp3 hybridization of nickel and the complex is tetrahedral. Magnetic
behaviour: Diamagnetic.
OR
+3




33.

Section E

1. When HCN reacts with a compound, the attacking species is a nucleophile, CN".
Therefore, as the negative charge on the compound increases, its reactivity with HCN
decreases. In the given compounds, the +1I effect increases as shown below. It can be
observed that steric hindrance also increases in the same manner (no of alkyl groups).

;:u3 o

CH, CH, | I
Sc—o0 > Dc=—o0 > CH=——C——C—=cuy

/ . - ]
H Cli;
Acealdehyds Acstone il
ferd — Butyl methyl ketone
A"
. o Cli,

bl

CHy—»—C—+»—C —== C—=Cll;

} }

CH; (aic
Di = rerd — butyl ketone
Hence, the given compounds can be arranged according to their increasing reactivities
toward HCN as: Di-tert-butyl ketone < Methyl tert-butyl ketone < Acetone < Acetaldehyde
il. After losing a proton, carboxylic acids gain a negative charge as shown:
R—COOH — R—COO~ + H™ Now, any group that will help stabilise the negative
charge will increase the stability of the carboxylate ion and as a result, will increase the
strength of the acid. Thus, groups having +I effect will decrease the strength of the acids
and groups having - [ effect will increase the strength of the acids. In the given compounds,

-CH3 group has +I effect and Br - group has - I effect. Thus, acids containing Br ~ are

stronger. Now, the +I effect of isopropyl group is more than that of n-propyl group. Hence,
(CH3)2CHCOOH is a weaker acid than CH3CHpCH»COOH. Also, the - I effect grows

weaker as distance increases. Hence, CH3CH(Br)CH»COOH is a weaker acid than
CH3CH>CH(Br)COOH. Hence, the strengths of the given acids increase as:
(CH3)2CHCOOH < CH3CH72CH2COOH < CH3CH(Br)CH2COOH <
CH3CH>CH(Br)COOH.

iil. As we have seen in the previous case, electron-donating groups decrease the strengths of
acids, while electron-withdrawing groups increase the strengths of acids. As methoxy
group is an electron-donating group, 4-methoxybenzoic acid is a weaker acid than benzoic
acid. Nitro group is an electron-withdrawing group and will increase the strengths of acids.
As 3.,4-dinitrobenzoic acid contains two nitro groups, it is a slightly stronger acid than 4-
nitrobenzoic acid. Hence, the strengths of the given acids increase as: 4-Methoxybenzoic
acid < Benzoic acid < 4-Nitrobenzoic acid < 3,4-Dinitrobenzoic acid.

OR
i. CH3CO(CH2)4CH3

HJC/M\EHs

[UPAC name of compound: Heptan-2-one
Common name: Methyl n-propyl ketone
ii. CH3CH2CHBrCH2(CH3)CHO

|° Br CH,
CH,
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iii.

iv.

Vi.

IUPAC name of compound: 4-Bromo-2-methylhaxanal
Common name: (y-Bromo-a-methyl-caproaldehyde)

CH3(CHp)5CHO

Ox
VW\CH3
IUPAC name of compound: Heptanal
Ph - CH=CH - CHO

ITUPAC name of compound: 3-phenylprop-2-enal
Common name: S-Pheynolacrolein

Q/C“D

IUPAC name: Cyclopentanecarbaldehyde
PhCOPh

Q
ol

IUPAC name: Diphenylmethanone
Common name: Benzophenone

. Given: Weight of NaCl given = 5.85¢g

molecular mass of NaCl = 58.5g/mol
Osmatic pressure = 4.75 atm
Temperature T =27 C
=(27+273)K

=300 K

degree of dissociation of NaCl = ?
We know that,

_ _ _5.85
7 =1CRT, C = mM

— 1x5.85
4.75 = 5;‘—5/1 x 0.082 x 300

j= __4.T5x585
5.85 % 0.082x 300

1=1.93

For dissociation, Here n 2
i=l+an-1)
1.93=1+2-
l1+a=1.93

a=193-1

Hence, degree of dissociation of NaCl = 0.93 or 93%

ii. Henry’s law: At a constant temperature, the solubility of a gas in a liquid is directly

proportional to the partial pressure of the gas present above the surface of liquid or
solution.




Air diluted with the helium (11% helium, 56.2% nitrogen, and 32.1% oxygen) in the tanks
used by scuba divers to avoid bends, as well as, the toxic effects of high concentrations of
nitrogen in the blood because of an increase in pressure underwater and decreasing pressure
towards the water surface.
OR

We know that

m=CRT

Where 7 is the osmotic pressure and R is the gas constant

q= n—‘ﬁ'RT

Where V is volume of solution 1 litre and containing ny moles of solute.

W
TV = A RT
M, — Wy RT
TV
By the above relation molar mass of solute can be calculated. The osmotic pressure method

has the advantage over other method, as pressure measurement is done at room temperature
and molarity of the solution is used instead of molality. The technique of osmotic pressure for
determination of molar mass of solutes is particularly useful for biomolecular as they are
generally not stable at higher temperatures and polymers have poor solubility.

35. Answer the following questions:

(1) The irregularities in the electronic configuration of the actinoids is due to extra stability of

the 0 , £/ and f14 occupancies of the 5f-orbitals.
(i1) Iodination of arenes is reversible in nature due to the formation of HI. To move the reaction
forward, an oxidizing agent like HNO3 or HIO4 oxidises HI, thus stabilizing the product

formed.
HIOz
O +1I2 > + HI
SHI + HIO3 + 312 + 3H20
(ii1)The IUPAC name of Cy H;OCH5 — |C H — CHj is 1-Ethoxy-2-methylpropane.

CH;

(iv)In amines, alkyl group is electron releasing which increases electron density on nitrogen
and making them basic whereas in amides carbonyl group is electron withdrawing,
therefore they are neutral.

(v) Hydrolysis of Lactose gives D-galactose and D-glucose.

CHOH CH,0H CHOH

CH,0H Laclase
Dy—o —0._ o1 HO g 0. OH 0. OH
Lo Do ﬁ* OH > ‘;\—' oH + < oH
N
OH 1
OH OH OH

OH

Lactose D-galactose D-glucose




