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Internal Assessment Test III  

1. (a) A polymer has the following composition 100 molecules of molecular mass 1000g/mol, 250 

molecules of molecular mass 2500g/mol and 400 molecules of molecular mass 4000g/mol, Calculate 

the number and weight average molecular weight.     (05 Marks) (CO1, L2) 

Solution:  

 

Given, N1=100, N2=250, N3=400, M1=1000g/mol, M2=2500g/mol, M3=4000g/mol 

Mn= [100(1000)+250(2500)+400(4000)]/100+250+400 

   =3100g/mol 

 

 

Mw= [100(1000)2+250(2500)2+400(4000)2]/ 100(1000)+250(2500)+400(4000) 

     =3467.74g/mol 

(b)  What is Glass Transition temperature? Explain any two factors affecting Tg.  (05 Marks) 

(CO1, L4) 

Solution:  The temperature at which the polymer abruptly transforms from a glassy brittle state to a soft 

rubbery state in called glass transition temperature (Tg). 

(i) Flexibility: Higher flexibility of polymer chain leads to higher segmental mobility and hence lower 

will be Tg. The different factors which lower chain flexibility of the polymer increases its Tg. Linear 

polymer chain made of C-C, C-O and C-N single bonds have higher degree of freedom of rotation and 

large chain flexibility; thus have low Tg. Presence of rigid structures in polymer chain such as aromatic or 

cyclic structure hinder freedom of rotation thus lowering of chain flexibility and increase in Tg. 

Eg: Tg of polyethylene -110ͦC 

Tg of polystyrene 100ͦC 



(ii) Branching and Cross linking: A high density of branching brings the polymer chains closer, lowers 

the free volume, reduces the chain mobility and thus results in an increase in Tg. Small branching 

increases the chain volume through small chain ends, thereby increasing the chain mobility and 

decreasing the Tg. The presence of excessive hydrogen bonding also reduces the chain flexibility. When 

the chains are cross linked through covalent bonds, there is almost total immobility of the chain and 

segment. Thus Tg will be considerably more in this case. 

Eg: Tg of polyethylene -110ͦC, Polystyrene 100ͦC and Polymethyl styrene 170ͦC 

2. (a) Explain the Mechanism of conduction of polyaniline. (05 Marks) (CO1, L3) 

Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Describe the synthesis and applications of silicone rubber.         (05 Marks) (CO1, L3) 

Solution:  The monomer is dimethyl silanol which is unstable and immediately undergoes 

intermolecular condensation to give silicones. 

 

 



 

 

Properties: 

1. Silicones have high thermal stability and can be heated in air to about 200Cͦ 

2. They are water repellant and chemically inert. 

3. They show good resistance to effect of weathering. 

Applications: 

1. They are used in making lubricants, used in gaskets, seals,wire and cable insulation. 

2. In manufacturing tyres for fighter aircrafts. 

3. In making artificial heart valve, transfusion tubings etc. 

3. (a) Explain the synthesis and applications of: (a) PMMA and (b) Polycarbonate. (05 Marks) 

(CO2, L4) 

Solution:  

 

 

 

 

 

Applications: 

(i) For making lenses, air craft windows, artificial eyes, TV screens, attractive sign boards etc. 

(ii) It is also used for making transparent bottles, tubes etc. 

(iii) It can be used as paints and adhesive. 

 

 

 

 

 

 

 

 

Applications 

1. They are used in making industrial safety glasses, because of optical clarity. 

2. They are used in machinery hoses due to its resistance to abrasion and chemicals. 

 

 



 

(b) Define polymer composites. Explain the synthesis, properties and application of Kevlar.   (05 

Marks) (CO4, L2) 

Solution: The combination of two or more distinct components to form a new class of material suitable 

for structural applications is referred to as composite materials. When one of the components is a 

polymer, the resulting composite is called a polymer composite. Each component can however, retain its 

parent constituents, particularly in terms of mechanical properties. These polymer composites are 

obtained by bonding a fiber material with a polymer resin matrix under pressure and/or heat. The 

common fibre materials used in polymer composites are glass fibre, boron filament, carbon/graphite 

fibers or Kevlar. The common resin matrixes used are polyesters, epoxy, phenolic, silicon, vinyl 

derivatives and polyamides. 

(a)Phenolic resins are used wherever resistance to high temperature is needed. 

(b)Epoxy resins impart high mechanical properties. 

(c)Silicon resins impart high excellent electrical and thermal properties. 

Properties: 

1. The linkage through para positions of the phenyl rings gives Kevlar a strong ability to stretch 

and hence its extra strength. 

2. It has very light weight. 

3. It has high tensile strength and modulus. (It forms even better fibres than non-aromatic polyamides). 

Applications: 

1. These are used for structures which require stiffness, high abrasion resistance and light 

weight. 2. Used in light weight boat hulls, aircraft panels and racer cars. 

3. Used in bullet proof vests and puncture resistant bicycle tyres. 

4. (a) Define COD and BOD. In a COD test 29.5 cm3 and 16.5 cm3 of 0.05N FAS solution are 

required for blank and sample titration respectively. The volume of the test sample used is 25 cm3. 

Calculate the COD of the sample solution. (06 Marks) (CO4, L3) 

Solution: BOD (Biological Oxygen Demand): It is defined as the amount of oxygen required by 

microorganisms to oxidize the organic wastes present in one litre of waste water over a five-day period at 

20ͦC. 

COD (Chemical Oxygen Demand): It is defined as the amount of O2 consumed in the complete 

chemical oxidation of organic and inorganic wastes present in 1 litre of waste water by using strong 

oxidizing agent, such as acidified K2Cr2O7. 

Given, V = 25 mL, b = 29.5cm3, a = 16.5 cm3, NFAS = 0.05N            



         

 

                                   = 0.05 X (29.5-16.5) X 8000/ 25 = 208 mg of O2 /dm3 

(b) What is desalination? Discuss the desalination of water by reverse osmosis. (04 Marks) (CO4, 

L2, L3) 

Solution: The process of partial or complete demineralization of highly saline water such as the sea water 

is referred to desalination. In partial demineralization, the amount of dissolved salts reduced to such a 

level, that water is rendered potable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. (a) Describe ion exchange method for softening of water? How do you regenerate the resin in this 

method?   (05 Marks) (CO4, L4) 

Solution:   

 

 



 



 

 

 

 

 

 

 

 

 

(b) What are nanomaterials? Explain any two size dependent properties of nanomaterials.  (05 

Marks) (CO4, L1, L4) 

Solution:  Nanomaterials: are nano-sized materials having atleast one physical dimension in the size 

range of 1-100 nm. They include nanoparticles, nanostructured materials, agglomerates and aggregates. 

(i) Catalytic activity: Nanomaterials have high surface to volume ratio and so exhibit good catalytic 

activity. For example, nano-structured metal clusters (Pd clusters) show improved catalytic properties for 

hydrogenation. Such clusters are integral part of cortex catalysts (heterogeneous type), where the active 

catalytic material is supported on solid oxide surface. These catalysts have improved life time and better 

catalytic activity. Nanomaterials can be used to construct efficient electrodes for fuel cells and in 

enantioselective catalysis where chiral modifiers are immobilised on the surface of metal particles. 

(ii) Crystal structure: The crystal structures of micro-sized and nano-sized materials of the same 

chemical composition, are however different in most cases. Eg: Y2O3 is monoclinic at nano-dimensions 

while in bulk it has a cubic symmetry. Conventional ZrO2 is monoclinic, while in nanoscale it has 

tetragonal symmetry. 

6. (a) Explain the synthesis of nanomaterials by Sol-gel process and precipitation method.  (06 

Marks) (CO6, L3). 
Solution:  

(i) Sol-Gel:  



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

(ii) Precipitation Method:  

(b) Explain the activated sludge treatment of sewage water.  (04 Marks) (CO4, L2) 
Solution:  



 

7. (a) Discuss the boiler corrosion and its control.    (06 Marks) (CO5, L4) 
Solution:  



 



(b) Write a note on fullerenes.        (04 Marks) (CO4, L2) 
Solution:  

 

 


