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Answer 2a —
Q2 (a)  Giveashortnote on VSEPR Theory giving at least three examples.

» This theory was proposed by Gillespie and Nyholm to predict the structure of molecular
shapes and bond angle exactly.

» This theory may be summarized as follows:

* The shape of molecules is determined by repulsions between all the electron pairs present
in the valence shell.

» A lone pair of electron possesses more space around the central atom than a bond pair.

» Repulsion between two lone pairs is greater than repulsion a lone pair and a bond pair,
which is actually greater than the repulsion between the two bond pair

Ip-lp > Ip-bp > bp-bp

* Thus the presence of lone pairs on the central atom causes the slight distortion of the
bond angles from the original shape.

* If the angle between a lone pair, the central atom and a bond pair is increased then the
actual bond angles between the atoms must be decrased

* The magnitude of repulsions between bonding pairs o electrons depends upon the
electronegativity difference between the central atom and the other atoms.

* Double bonds cause more repulsions than single bonds and triple bonds cause more
repulsion than a double bond.
Examples:
SnCla: (2bp + 11p), sp2 hybridisation, V-shaped
NH;: (3bp + 1lp), sp3 hybrdisation, Pyramidal,
H>0: (2bp + 2Ip), sp3 hybridisation, V-shaped

Answer 2b —

ﬁ 2 (b} Which type of square planar complexes do not show the geometrical isomerism and
— why? Give the possible structures.
[Mag)™, [Mash]™, [M(A-A)]™ tvpe of square planar complexes do not show thw geometrical
isomerism since every spatial arrangement of ligands around the metal ion is exactly equivalemt

MNote: where a and b are the monodentate linagns like -CL H2O, Py, NOz ete, and A-A is a
bidentate ligand like ethylene diamine {en)
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Answer 2c —

l.ﬁ} 2 (c) Show the formation of inner and outer orbital octahedral complexes ions containing d*, d’ and

* —  d* electrons.
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Answer 3a —
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Answer 3b —
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Answer 3c -
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Answer 4a -

Entropy of fusion, AS¢= AH¢/T;
Where, AH¢= molar heat of fusion
T¢= fusion temperature
AH¢and Ty are obtained as following —
AH¢= (80 cal g) (4.184 J cal™) (1000 g kg™)
T;=0°C=273K

AS¢= AH¢/T¢
= (80 cal g") (4.184 J cal™) (1000 g kg')/ 273 K
=1226 JK'kg ™!

Thus entropy change is 1226 J K kg ™.
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Answer 4b —The potential of an electrode, at a given temperature, depends upon the concentration of
the ions in the surrounding solution. If the concentration of the ions is unity and the temperature is 25
°C, the potential of the electrode is termed as the standard electrode potential (E°;). The standard
electrode potentials of a number of electrodes may be arranged in a table given as following. These
values are said to be on hydrogen scale, because in these determinations the potential of the standard
hydrogen electrode, used as the reference electrode, has been taken as zero. The values of standard
electrode potentials arranged in the decreasmg order, 1s called as the Electrochemical Series.
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Answer 4c¢ —

Q4

{c) Describe the wet corrosion and dry corrosion with the help chemical reactions.
.ll‘"-.

Dy comrosion or Chemical corrosion:

-

This type of corrosion occurs mainly through the direct chemical action of atmospheric gases
such as oxygen, hydrogen sulphide, sulphur dioxide, halogens etc. There are three main types
of chemical corrosion

. Oxidation corrosion is brought about by the direct action of oxygen at low or high temp. on

metals, usually in the absence of moisture.

Alkali metals (Li, Na, K, Rb etc.) and alkaline sarth metals (Ba, Ca, Sr, etc.) are rapidly
oxidized even at low emp.

At high temperature almost all the metals {(except Ag, Au, and Pt} are oxidized.

The reactions in the oxidation corrosion are:

2m —3 2"+ 20 (Lo 1E)
pu.,i.,f.llﬁ'l-r.l : . . -
89,4 2n8 —> n Q¥ [(owde o) [{”“““?"'J

i
am+2p, —> 20" £ 00

peltion " grise don.
mMed=] oxfde

Corrosion by other gases like 50, C0O,, Cl,, H.S etc. The extent of corrosive effect depends
mainly on the chemical affinity between the metal and the gas involved.,

Liguid metal corrosion is due to chemical action of flowing liquid metal at high
tempearatures on solid metal or alloy

Wet or Electrochemical cormosion:

This type of corrosion oceurs;
{i) When a conducting liguid is in contact with metal or
(i} When two dissimilar metals or alloys are either immersed partially in a solution.

This corrosion occurs due 1o the existence of separate “anodic” and ‘cathodic’ areas/parts
between which current flows through the conducting solution,

At Avde 1 s m™ 4 ne”

L ]

At anodic area, oxidation reaction takes place, as a result anodic metal 18 corroded by either
dissolving. Hence, corrosion always occurs at anodic areas,

(preded ;ﬂﬂ) mn-l- — 3 pisselves In ol on -
F'-';:"ri"ﬂ { fmﬂfﬂ d—i Nh s D =

O the other hand, at cathodic areas, reduction reaction takes place. 5o at cathodic part,

dissolved constituents in the conducting medium accepts the electrons to form some ions (like

OH, 0",
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The metallic ions {(at anodic part) and non-metallic ions (formed at cathodic part)
diffuse towards each other through conducting medium and form a corrosion product

somewhere between anode and cathode
At the anodic areas of the metal {Fe) dissolves as ferrous ions with liberation of electrons.

Fﬂ — ‘F.'_",l_r 4+ 2 - Erf::',ﬁ';dﬂ ﬁlm’)

The liberated ¢ flows from anodic to cathodic areas, through iron metal, where ¢ are
intercepted by the dissolved oxygen as:

dp, + o0 + 2 e —3 20H { eaue fio)

The Fe™ ions (at anode) and OH ions (at cathode) diffuse and Fe(OH), is precipitated.
+ -
Fett 4 20H —> FeloW)

If enough oxygen is present, Fe{OH), is casily oxidized to Fe(OH)..

YFe (OH), + 02 2 Byl 3 ,{;F.:(ﬂHig

This product is called yellow rust actually corresponds to Fe,0,, H,O
If the supply of O2 is limited, the corrosion product may be even black anhydrous magnetite,
Fe,0,

Answer 5a -

Q5 (a) What are differences between enantiomers and diastercomers. Explain it further

by giving the examples.

Enantiomers:

-

Optical isomers that are mirror images are called enantiomers. These always exist as discrete

pairs.

Enantiomers have identical properties in all respects except in their interaction with plane of

polarized light. They have same melting point, density, solubility, color, and reactivity,
Both roate the the plane of polarized light to exactly the same extent (same angle) but one
rotates the plane to the right (clockwise: called dextrorotatory), while the other rotates the
plane to the left (anticlockwise: called laevorotatary ).

Enantiomes are stable, isolable, compounds that differ from each other in 3-D spatial
arrangement. They cannot be interconverted under ordinary conditions

Example: Two optical isomers of lactic acid.

! o H
i{{:ﬂEH ; rC
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Diastereomers: ’

*  Stereoisomers that are not mirror image of each other are called Diastersomers,

= Diastereomers have different properties. They have different melting point, boiling point,
solubilities, and reactivity,

*  For example 3-bromo-2-butanol which has two asymmetric carbon atoms shows four

IS0MEers. i ﬁ'i.f'rf""’. ‘Mz
g eH ]
£ 43 r iy J_::;H { o~ £ H
4 _g-oM | HO= ETH H=f L o g H
! |1 F—Br H —L~BY 4 ]
‘Efr*f"'“ iy P 'i"H II ¢H3
' cHa '3 :
1 SIS (¢} &

Where A is the mirror image of B, and C is the mirroe image of [3, Thuos four isomers are two
pairs of enantiomers,

*  But A and C are neither superimposable nor mirror image, called diastereomers.

* A and D are also diastereomers, as are B and C, and B and D,

Answer 5b -
&. 5' (3] Describe the classification of polymers baszed on their intermolecular forces,

The polymers are classified into three categories based upon the strength of intermolecular forces
holding the polvmeric chain in polymers.

Fibrous polymers or synthetic fibers:

* These polymers have long chain linear chaing with very strong intermolecular forces between
the chains. The forees which held the polvmernc chain together are strong intermolecular
forces like H-bonding. dipole-dipole interaction etc.

*  Due to these strong intermolecular forces, the polymeric chains in fibrous polymers are ¢losel:
packed.

* Example: polyamides such as Nylon 66 shows high tensile strenghth. high modulus and high
melting pont due to H-bonding between the chains.

Themoplastic polymers:

*  These polymers are usually linear polymers with no cross-links
* They are generally soluble in organic solvents.
*  The intermolecular forces of attraction in thermoplastic polymers are intermediatery 1o those in
elastomers and fibrous polymers.
*  TDue to not 50 strong intermolecular forces, thermoplastic polymers get soften on heating and
harden on cooling, Therefore thermoplastic polymers can be easily moulded by heating
Example: Polyethylene, PVC eic.

Elastomers (Rubber like):

-

In elastomers, the polymer chains are held together by the weakest intermolecular forces.
Elastomers become soft on heating and can be moulded into any desired shape.

The weak intermolecular forces permit the polymers to be stretched by using a small force
Example: Natural Rubber
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Answer 5c¢ —

ﬁ’ 5" fe) Discuss the preparation and uses of the following polymers
(i) HDPE,

High density polyethylene is synthesized by using the low pressure method. In this process, the
ethylene is dissolved in a hydrocarbon solvent such as cyelobexane, and further it is polymenzed
by using a supported metal oxide catalyst (5% of Cr03 on a finely divided silica alumina base,
which is activated by heating to about 250*C) at 1.4-3.5 MPa pressure and at about 130-160*C.
The solvent serves to dissolve the polymer as it is formed and as a heat transfer medium,

Finally, polymer is obtained by either flushing off the solvent or precipitating the polymer by
cooling.

Applications:

HDPE film is used as wrapping, and packing materials

HDPE is used for the manufacture of crates, industrial container, and over-head tanks
It can be used for domestic water and gas piping.

[t is also used as bottles for milk, chemical and house hold items

(1) Nylon 6,

Synthetic fibers of polyamides are also termed as Nylons, Nylon 6 is the most important
polymers of this categones. Synthesis of Nylon 6 is performed in the following steps

Step I Conversion of cyclohexane into cyclohexanone via oxidation

O s

Step 2: Conversion of cyclobexanone into cyclohexanone-oxime by treatment with hydroxy!
amine (H,NOH) n-OH

,..1 H.oH Iij

i H;.,EJ
Step 3: Conversion of cyclohexanone-oxime into £-caproplactam by Beckmann rearrangement in
the presence of H,50,

o
-OH Tietl<mann "x i
#u' —
ALaanft -
4
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Step-4 Ring openecing polymerization of e-caprolactam to give Mylon 6.
o

Ny mor, fonlosg Ty
O
,My;’ﬁmé

Apphications:

#  These types of polymers are mainly used as fibers in textile industries.

= Nylon 6 is mainly used for moulding purposes for gears, bearings, electrical mountings etc.
Mylon bearings and gears work quietly without any lubriction

¢  They are also used for making filaments for ropes, bristles for tooth brushes, and tyre cords
eic,

Answer 6a —

Structure I:

Base value = 207 nm
03 exocyclic double bonds = 15 nm
I r.r. at a position = 10 nm
I r.r. at o position = 18 nm
3 r.r. at higher position = 54 nm
4 extended double bond in = 120 nm
Conjugation
1 homoannular diene =39 nm

Total = 463 nm

Structure II:

Base value = 215 nm
07 exocyclic double bonds = 35 nm
I r.r. at  position = 12 nm
I r.r. at y position = 18 nm
1 r.r. at o position = 18 nm
5 r.r. at higher position = 90 nm
4 extended double bond in = 120 nm
Conjugation
1 homoannular diene =39 nm

Total =547 nm
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Answer 6b —
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Answer 6¢c —
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5. Inductive Effect:
(A) Group having + I effect lowers the vibrational frequency

Example = CHs is a + I group and on this basis we can give the relative vibrational frequency of
the following. From formaldehyde to acetone, number of methyl group is increasing and therefore the
vibrational frequency is decresing.

HCHO > CH3CHO > CH3COCH3
(B) Group having - I effect lowers the vibrational frequency

Example = Fis a - [ group and on this basis we can give the relative vibrational frequency of the
following. As the number of F group is increasing, vibrational frequency is also increasing.

CH;COCH; < CF;COCH;3 < CF3COCF3
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