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2 MARK QUESTION WITH ANSWER

UNIT – I     POLYMER CHEMISTRY

1. Differentiate thermoplastic and thermosetting plastics.

No Thermoplastic resins Thermosetting resins

1. They are formed by addition

polimerisation.

They are formed by condensation

polimerisation.

2. They consist of linear long chain

polymers.

They consist of three dimentional network

structure.

3. All the polymer chains are held together

by weak Vander Waals forces.

e.g: Polyethylene

All the polymer chains are linked by strong

covalent bonds.

e.g: Bakelite

2. Distinguish between additional polymerization and condensation polymerization.

No Additional polymerization Condensation polymerization

1. The monomer must have atleast one

multiple bond.

The monomer must have atleast two identical or

different functional groups.

2. Monomers add on to give a polymer and

no by products are formed.

Monomers condense to give a polymer and by

products are formed.

3. Homo-chain polymers obtained. Hetero-chain polymers obtained.

3. Define Tg

Glass transition temperature (Tg) is the temperature at which the amorphous solid state is

transformed to the metal state.

4. What is polydispersity index?

The ratio of the weight – average molecular weight  ( Mw) to that of number average

molecular weight  (Mn) is known as polydispersity index (PDI).
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( Mw)

PDI =

(Mn)

5. Name the various polymerization techniques.

1. Bulk polymerization.

2. Solution polymerization.

3. Suspension polymerization.

4. Emulsion polymerization.

6. What are the advantages of solution polymerisation?

1. Heat control is easy.

2. Viscosity built up is negligible.

3. The mixture can be agitated easily.

7. Why thermosetting plastics cannot be remoulded.

They are prepared by condensation polymerization. The polymer chains are held together by

strong covalent bonds(cross links).

8. What are the disadvantages of suspension polymerisation?

1. This method is applicable only for water insoluble monomers.

2. Control of particle size is difficult.

9. Define polymers and monomers

Polymers are macro molecules formed by the repeated linking of large number of small molecules.

Monomer is a micro molecule (small molecule) which combines each other to form a polymer.

10. What is copolymerization? Give an example.

It is the joint polymerization in which two (or)more different monomers combine to

give a polymer

Example: Butadiene and styrene copolymerize to give GR-S rubber

n [CH2= CH] +  n[CH2=CH-CH=CH2] [-CH-CH2-CH2-CH=CH-CH2-]n

C6H5 C6H5
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11. Write any two uses of  Nylon-6:6?

1. It is used for fibers, which are used in making socks, ladies shoes dresses carpets, etc,.

2. It is also used for making filaments for ropes,bristles for tooth-brushes, films and tyre -cords.

12. What is functionality of polymers?

The number of bonding sites or reactive sites or functional groups, present in a

monomer is known as functionality of polymers.
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UNIT – II   CHEMICAL THERMODYNAMICS

1. State II law of thermodynamics. Represent by a mathematical equation.

It is impossible to construct a machine, which will transfer heat from a lower

temperature to a higher temperature.

It is mathematically stated as

dqrev qrev

dS = (or)∆S =

T T

2. Define Entropy and Spontaneity.

Entropy is ameasure of randomness or disorderness in a molecular system.

Spontaneity is defined as the tendency of a process to occur naturally.

3.What is the signification of free energy?

The decrease of free energy (-∆G) of a process at constant temperature and pressure

is equal to the useful work obtainable from the system.

4.What is Helmholtz work function?

The part of the internal energy of a system can be used at constant temperature to do

useful work. This part of internal energy, which is iso thermally available is called

Helmholtz work function of the system.

A=E – TS

5.Give relation between (i) ∆H &∆G. (ii) Emf & ∆G.

i) ∆H = ∆G - T [ ∂(∆G)/∂T ]P

ii) -∆G = nFE

6. What is Clausius inequality?

The cyclic integral of ∂Q/T is always less than (or)equal to zero.
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7.The value of equilibrium constant for a reaction is found to be 10,000 at 25 o.

Calculate the ∆G° for the reaction.

Solution:

∆G°= -RTlnK

Given:

K= 10,000; T=25 + 273 =298K ; R = 8.314 J/K/mole

On substituting these value in the above equation

∆G°= -8.314 X 298 X 2.303 log10,000

= -5705.8 X4

= -22823.2 J/mole

= -22823.2 X (1.9877 / 8.314)

= -5456.6 cals.

8.Write the four Maxwell relations?

i) (∂T/∂V)S = (∂P/∂S)V

ii) (∂T/∂P)S = (∂V/∂S)P

iii) (∂S/∂V)T = (∂P/∂T)V

iv) -(∂S/∂P)T = (∂V/∂T)P

9. What is Van’t Hoff isotherm. Give its relationship?

A quantitative relationship between the free energy change and equilibrium constant is

known as Van’t Hoff isotherm.

(PC) c (PD) d

-∆G = RT ln Keq – RT ln

(PA) a (PB) b

10.Calculate the change in entropy accompanying the isothermal expansion of 4

moles of an ideal gas at 300K until its volume has increased three times.

Solution:

Entropy change in an isothermal expansion of an ideal gas (∆S) =2.303 nR log (V2/V1)

Given:

V1 = 1, V2= 3, n= 4:R =1.987

∆S= 2.303 X 4 X 1.987 X log (3/1)

=8.733cals.
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UNIT – III PHOTOCHEMISTRY AND SPECTROSCOPY

1. What is Beer – Lambert‟s Law? Write the mathematical form of it?

The absorbance (A) is directly proportional to molar concentration (C) and

thickness (or) path length (x).

It is mathematically represented as

-dI/dx  = kIC

Mathematical form of Beer – Lambert‟s Law is

A = ɛ Cx

2. State Stark – Einstein law of photochemistry.

Stark – Einstein law of photochemical equivalence states that, in aprimary photochemical process each

molecule is activated by the absorption of one quantum of radiation.

3. What is chemiluminescence?

The light is emitted at ordinary temperature, as a result of chemical reactions, the phenomenon is known

as chemiluminescence.

4. What are the useful UV- Visible transitions in CH2= CH CHO?

n п* transition due to the presence of aldehyde group.

П п* transition due to the presence of double bond group.

5. What is Chromophore? Give examples.

The presence of one or more unsaturated linkages in a compound is

responsible for the colour of the compound, these linkages are referred to as

chromophores.

Eg. C=C ; - C C - ; - C  N; -N = N ; C=O ; etc

6. Mention any four applications if IR.

1. Identity of the compound can be established

2. Detection of functional groups

3. Testing purity of a sample

4. Study of progress of a chemical reaction
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7. What are auxochromes? Give some examples.

It refers to an atom or a group of atoms which does not give rise to absorption band

on its own, but when conjugate to chromophore will cause a red shift.

Example: OH,-NH2,-Cl,-Br,-I, etc.,

8. What are the disadvantages of Beer-Lambert‟s law?

1. Beer-Lambert‟s law is not obeyed if the radiation used is not

monochromatic.

2. It is applicable only for dilute solutions.

3. The temperature of the system should not be allowed to vary to a large

extent.

9. How many normal modes of vibration do you expect from (a) CO2 (b) SO2

(c) CHCl3.

For a linear molecule 3n – 5 normal modes of vibration.

(i) CO2 n =3 ; 4 normal modes of vibration

Non – linear molecule 3n-6

(ii) SO2 n = 3 ; 3 normal modes of vibration

(iii) CHCl3 n = 5 ; 9 normal modes of vibration

10. A solution taken in a curve of thickness 1cm transmits 40% incident light.

Calculate the concentration of the solution given that the molar extinction

coefficient is 5000dm3mol-1cm-1.

Given: % T = 40%; T = 0.40 ; x = 1 cm

A = - log T

= - log 0.40

= 0.3980

We know A = ɛ Cx

C = A/ ɛx

= 0.3980 / 5000x 1

Concentration = 7.96x 10 -5 mol dm-3
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11. Give the frequency region of UV-Visible spectrum.

The transition occurs due to absorption of UV (Wave length 100- 400 nm) or visible

(wave length 400-750 nm) region of the electronic spectrum by a molecule or ion.

UNIT – IV PHASE RULES AND ALLOYS

1. Define phase rule and indicate the terms involved in it.

If the equilibrium between any number of phases is not influenced by gravity, or

electrical or magnetic forces but is influenced only by  pressure, temperature and

concentration. Then the number of components and number of phases is given by the following

phase rule.

Where,

F=C-P+2

F-Number of degree of freedom

C-Number of components

P-Number of phases
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2. Find the number of phases, components and degree of freedom in the following

equilibrium.

Decomposition of PCl5.

Decomposition of PCl5 is given by the equation.

PCl5(s) PCl3(l) + Cl2(g)

Number of phases=3

Number of component =2

The phase rule is given by the equation

F=C-P+2

F=2-3+2

F=1

Degree of freedom F=1

3. what is triple point?

It is the point at which three phases namely solid,liquid and vapour are simultaneously at

equilibrium.

4. What is condensed Phase rule? Or what is reduced phase rule?

The system in which three phases are involved. Only the solid and liquid phases

are considered and the gas phase is ignored at constant pressure is called system. The

reduced phase rule is given by the equation

F1=C-P+1

Example: Pb-Ag System

5. Explain the terms component and degree of freedom?

Component is defined is the smallest number of independently variable constituents

by means of which the composition of each phase can be expressed in the form of chemical equation.

Degree of freedom is defined as the minimum number of independent variable factors such

as temperature, pressure and concentration, which must be fixed in order to define the system

completely.

Example:-

Thermal decomposition of CaCO3

CaCO3(s) CaO(s) + CO2 (g)
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Metal Percentage
Nickel 60%

Number of component =2

Number of phases =3

F=C-P+2

F=1

6. What is eutectic point?

It is the point at which two solid and one liquid phase are in equilibrium. Below

this point the eutectic compound and the metal solidify.

7. Define an alloy.

An alloy is defined as homogeneous solid solution of two or more different elements,

one of which at least is essentially a metal.

Example:- Brass

It consists of Cu and Zn.

8. What is heat treatment of alloys?

Heat treatment is defined as the process of heating and cooling of solid steel

article under carefully controlled conditions.

9. Name some important heat treatment process.

The main heat-treatment process are

1. Annealing 2. Hardening 3. Tempering

4. Normalizing 5. Carburizing 6. Nitriding

10. What is Annealing? Explain its types.

Annealing means softening process. It is done by heating the metal to high

temperature, followed by slow cooling in a furnace.

Annealing can be done in two ways

2. Low temperature annealing or process annealing.

3. High temperature annealing or full annealing.

11. What is nichrome? Mention its composition?

Nichrome is an alloy of nickel and chromium. Its
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composition is

12. What is bronze? Why is it superior to steel?

Bronze is a copper alloy containing copper and tin. They posses,

a. lower melting point than steel and are more readily produced from their constituent

metals.

b. better heat and electrical conducting property than most of the steels,

c. non-oxidizing, corrosion resistance and water resistance property.
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UNIT –V  NANOCHEMISTRY

1. . Define the term ‘nanochemistry’?

Nanochemistry is defined as the study of phenomena and manipulation of materials at atomic,

molecular and macromolecular scales.

2. Mention some important applications of CNTs.

1. It is used in storage devices.

2. It is used as catalyst.

3. It is used as protective shields.

4. It is a very good reinforcing element in composites.

5. It is used as sensor for gases like NO2 and NH3.

3. What are the carbon nanotubes?

Carbon nanotubes are allotropes of carbon with a nanostructure having a length to diameter ratio

greater than 1,000,000. When graphite sheets are rolled into cylinder, their edges joined and

form carbon nanotubes i.e., carbon nanotubes are extended tubes of rolled graphite sheets.

4. Define nano-wires.

Nano-wire is a material having an aspect ratio ie., lenth to width ratio greater than 20.

Nano- wires are also referred to as quantum wires.

5. Distinguish between bulk particles and nano-particles.

Nano-particles Bulk particles

1.Size is less than 100 nm. Size is larger in micron size.

2.Collection of few molecules. Collection of thousand of molecules.

3.Surface area is more. Surface area is less.

4.Strength, hardness are more. Strength, hardness are less.

6. What is CVD?

CVD is Chemical Vapour Deposition.It is a process of chemically reacting a volatile compound of a

material with other gases, to produce a non-volatile solid that deposits automatically on a suitably placed

substrate.

7. Mention some important application of nano-wires.
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1. Nanowires are used for enhancing  mechanical properties of composites.

2. It is also used to prepare active electronic compounds such as p-n junction and logic

gates.

8.What are nanoclusters?

Nanoclusters are fine aggregates of atoms or molecules. The size of which ranges from 0.1 to 10nm.

Ot nano materials, nanoclusres are the smallest sized nano  materials because of their close packing

arrangement of atoms.

9.List any four nano-materials.

1. Carbon nanotubes.

2. Nanowire.

3. Qauntum dots.

4. Dendrimers.

10.how are  nano-particles prepared by precipitation techniques.

Nano-particles are synthesised by the precipitation reaction between the reactants in presence of

water soluble inorganic stabilizing agent.
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