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Q. 1 Answer the following questions.                                                      2 Marks 

    1) What is the use of thermobalance ? 

    2) Name the best known free radicals used in calibrating ESR spectra? 

    3) Which solvents can be used in sol- gel method ? 

    4) Calculate the ESR lines in pyrazine anion  

    5) Calculate the % mass loss for the following reaction 

CaCO3    CaO(s) + CO2(g) 

    6) What are the limitations of NQR spectroscopy ? 

    7) Give the structure of DPPH 

    8)  What do you mean by Kramer’s degeneracy ? 

    9) Which are the main hyperfine interactions in Mossbauer spectroscopy 

   10) Give the principle of ESR . 

   11) What is the source of radiation used for microwave generation in ESR 

instrument? 

   12) Explain the term reaction interval. 



   13) Define Doppler broadening  

   14) List the nuclei in which Mossbauer resonances have been observed 

   15) How many external magnetic field applied in ESR spectrometer for X band 

   16) Which type of nuclei show NQR spectra 

   17) When the Mossbauer effect will occur ?  

   18) Which compound are ESR active?  

   19) Define zero field splitting . 

   20) What is the procedural decomposition temperature?  

   21) State any two application of DTA. 

   22) Which chemical is used in determination of acidity ? 

   23) What is Mossbauer effect ? 

   24) What represents sharp and broad peak in DTA? 

   25) What represents exothermic and endothermic peaks in DTA? 

   26) Why water and alcohol are not suitable solvents for ESR studies? 

   27) Calculate the % mass loss for the following reaction 

                    Ca(OH)2           CaO(s)+H2O (g)  

   28) Which radiation uses in Mossbauer spectroscopy 

   29) What is the main factor on which chemical shift depends? 

   30)What is TG curve? 

 



 

  Q.2 Answer the following questions.                                            6 Marks  

    1) Write a note on factors affecting thermogravimetric curve. 

    2) Explain in details zero field splitting in Cr (II) complex  

    3) Explain in brief factors affecting to DSC curves. 

    4) Discuss ESR spectra of bis salicylademinato Cu (II) complex  

    5) Explain principle, instrumentations and factors affecting DSC 

    6) Explain in details instrumentation of Mossbauer spectroscopy  

    7) Explain in brief sol/gel method . 

    8) Draw DTA pattern of calcium oxalate monohydrate. Write the reactions 

associated with its DTA pattern ? 

    9) Explain in details instrumentation of thermometric titrations 

   10) Write the methods of determination of surface acidity and basicity of solid 

catalysts 

   11)  Give the applications of Mossbauer spectroscopy .  

   12) What is mean by superhyperfine splitting with the help of suitable example 

   13) Write advantages and limitations of TGA . 

   14) Give the applications of NQR spectroscopy. 

   15) Write a note on factors affecting DTA curve 

   16) What is Kramer’s degeneracy ? Explain with the help of ESR spectra of VO2+   



        Ion ? 

   17) Write important features of an ideal thermobalance 

   18) Write advantages and disadvantages of DTA 

   19) Explain x ray diffraction methods for thermal expansion 

   20) Give the applications of thermomechanical analysis. 

   21) Calculate the number of ESR peaks in CH3 radical and interpret their intensiy 

ratios ? 

   22)Explain in brief Zeeman effect 

   23)Write the applications of thermometric titrations 

   24)Explain in brief XRD methods 

   25)Explain in details computer softwares for plotting and analysis of the XRD data 

   26)Explain Recoilless absorption and emission of gamma rays ? 

   27) How NQR is used for studying molecular structure of compound 

   28) What do you mean by thermal analysis ? compare between DSC and DTA ? 

   29) Explain the relationship between electric field gradient and molecular structure 

in NQR ? 

   30) Draw a schematic diagram for DSC apparatus ? 

 

 



Q.3 Answer the following questions.                                            4 Marks 

1) Explain the Mossbauer effect. 

2) State and explain the principle of differential thermal analysis. 

     3) ESR spectra of pyrazine anion. 

 4) Explain the TGA and its types. 

 5) Explain principle of Mossbauer spectroscopy . 

 6) Graphical representatn of ESR spectra . 

     7)Explain in brief ‘g’ value in ESR spectroscopy and  factors affecting it. 

     8) Give in details applications of DTA 

     9) Explain the theory of NQR spectroscopy. 

    10)  Write short note on isomer shift . 

    11) ESR spectra of [Mn(H2O)6]2+ complex. 

    12) Explain in details principle of NQR spectroscopy  

    13) Differentiate between ESR and NMR spectroscopy . 

    14) Write note on structure drawing softwares (VESTA ). 

    15) Write a note on TG curve .  

    16) Write a note on intensity of signal in ESR spectra. 

    17) A thermogram of a mg compound shows a mass of 91.0 mg from a total of 

175.0 mg used for the analysis. Identify the compound as either MgO, MgCO3 or 

MgC2O4. 



   18) Explain Zeeman effect in NQR spectroscopy. 

   19) Difference between TGA and DTA  

   20) Explain instrumentation of Mossbauer spectroscopy 

   21) How does electric field gradient arise in NQR ? 

    22) Difference between ESR spectra and NMR spectroscopy ? 

    23) Calculate the percentage of MgCO3 and CaCO3 in 75 mg of limestone 

sample that exhibits thermogram showing wt loss of 65mg at 500°C and 50 mg at 

900°C. 

   24) Write short note on isomer shift 

   25) Explain principle and write factors affecting DSC ? 

   26) Write short note on ESR spectra of IrCl6
2- complex. 

   27) Explain the theory of NQR spectroscopy 

   28)  A TG curve was obtained for a sample that contained magnesium sulfate 

heptahydrate. The mass of the sample was 2.89 mg and the heating rate was 

5°K/min. A single step was observed in the TG curve at the temp of 378°K 

corresponding to the formation of magnesium monohydrate. The mass loss for this 

step was 0.59 mg. Determine the percentage of MgSO4.7H2O in the sample 

   29) Explain in details instrumentation in TMA  

   30)  Explain theory of thermometric titrations ? 

   31) Give in details Quadruple splitting in Mossbauer spectroscopy ? 



   32) What is isomer shift in Mossbauer spectroscopy ? What are factors affecting 

it. 

   33) The thermal curve of a 125.70 mg sample that  contained a mixture of 

Ca2C2O4.H2O (Mol wt 146.12) and a thermally stable salt had a mass loss dm= 

6.98 mg at an onset temp of about 140 C, corresponding to the vaporisation of 

water. Determine the percentage (w/w) of CaC2O4.H2O in the sample 

  34) What is ‘g’ value ? explain its significance what are the general rules 

governing the number of lines observed in ESR spectra ? 

  35) Explain the correction of curve of TGA ? 

  36) Write hyperfine splitting in benzene radical anion  

  37) Explain in brief hydrothermal method ? 

  38) Write hyperfine splitting in hydrogen atom ? 

  39) Compare the TGA and TMA ? 

  40) Give in details applications of ESR spectroscopy ? 

  41) Write short note on Kramer’s degeneracy ? 

  42) Explain in details principle of Mossbauer and NQR spectroscopy  

  43) What is NQR spectroscopy? Draw the NQR splitting diagram ? 

  44) Write short note on thin film growth method ? 

  45)  Write the theory of thermomechanical analysis ? 
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Q.1) Answer the following Questions:                   [2] 

1. What is a formula  Prussian blue and it's Oxidation state of Central metal    

           atom? 

2.  Energy  profile of  reaction with  terminology. 

3. What is photochemical laws 

4. Define charge transfer spectra 

5. Define substitution reaction. 

6. What is Ziegler-Natta catalysis? 

7. Hydroformylation Or oxo reaction 

8.  What is the trans effect? 

9. What is Redox reaction One examples of photochemical redox reaction 

10. Draw the structure of cis platinum complex in chelation therapy 

11. What is absorption and excitation? 

12. Write a general reaction of acid hydrolysis in SN1 mechanism with rate     

           constant. 
13. Classification of inorganic reaction. 

14. The Brown ring test 

15. What is inert and labile composed? 

16. Complexation and electroplating 

17.  What is Photochemistry of Coordination compounds? 

18. What is a SN1 CB mechanism? 

19. What is SN2 mechanism? 

20. What is iron ring test? 

21. What is photochemistry.? 

22. What is substitution reactions? 

23. What is acid hydrolysis? 

24. Ziegler Natta catalysts. 

25. Hydrogenations. 

26. Base hydrolysis. 

27. What is Photoluminescence? 

28. What is Volumetrically application of coordination compound? 



29. What is gravimetric application of coordination compound? 

30.  What is structure for cis complex in SN1 mechanism? 

 

Q.2) Answer the following Questions:                   [06] 

1. Explain in detail stereochemical aspect of subtraction reaction of         

          Octahedral complex in SN1 mechanism.                                                                                        

2. Explain in detail label and inert Complex according to VBT and crystal           

          field theory.                                                                                              

3.  What is photochemistry? Explain in detail types of photochemical 

reaction.           

4.  Explain in detail metal complexes in industrial processes.              

5. Explain the following: 

i) Complexes of EDTA with Pb instead of simple lead 

salts are used in Food poisoning 

ii) Copper and nickel ions which includes rancidity in 

canned food items are rendered ineffective with EDTA.

                                                                   

                    

6.  What do you understand by labile and inert complexes ? Explain on the 

basis of crystal field theory, the cause of lability and inertness of 

octahedral complexes 

7. Discuss the factor which determine the lability of complexes formed by              

          non- transition elements.        

8. What do you understand by nucleophilic substitution reactions for      

           octahedral complexes? Discuss SN2 mechanism for octahedral        

            complexes.        

9. Explain the following:.                                                                           

i) Complexes of EDTA with Hg instead of simple lead 

salts are used in Food poisoning 

ii) Mg and Ni ions which includes rancidity in canned food 

items are rendered ineffective with EDTA.  

        

10.  What is photochemistry? Explain in detail types of photochemical 

reaction.                     

                                                     

11.  Explain in detail metal Complex in analytical chemistry    

12. What type of octahedral complex undergo acid hydrolysis by SN2          

mechanism ? What type of intermediate and products would be fromed? 

illustrate giving suitable examples.  



13.  What is meant by the term : Inert and labile complexes ? Show that inertness of 

complex is different from its thermodynamics stability?             
14. What do you understand by nucleophilic substitution reactions for octahedral 

complexes? Discuss SN1 mechanism for octahedral complexes.    

15.  What is phtochemistry? Explain in detail substitutions reactions, rearrangement                   

reactions.                                                    

16.  Explain in detail metal Complex in analytical chemistry        

17. Explain in detail metal complexes in medical chemistry     

18. Discuss what type of mechanism for Acid hydrolysis of octadel complex is suggested 

by the following : i) charge on substrate ii) strength of the metal leaving group Bond     

iii ) Inductive effect of ligands.  

19. Explain in detail Classification of Inorganic reactions & Energy profile of reaction 

with terminology  

20. Explain in detail Electronically excited states of Metal complexes. 
21. Explain in detail Complexes in Medicinal Chemistry:-Complexation in Food 

Poisoning. 
22. Explain in detail Direct & indirect evidences in favour of conjugate mechanism. 
23. Explain in detail Complexes in water softening. 
24. Explain in detail Stereochemical aspects of substitution reaction of Octahedral 

Complexes: Stereochemical changes in dissociation (SN2) and displacement (SN2) 

mechanism through various geometries of coordination compounds. 
25. Explain in detail Photochemistry of Coordination compounds, 
26. Explain in detail kinetics and mechanism of substitution reactions of octahedral 

complexes 
27. Explain in detail Metal complexes in alkene conversions. 
28. Explain in detail Acid hydrolysis and factors affecting acid hydrolysis, Base 

hydrolysis and its conjugate base mechanism 
29. Explain in detail the Ziegler-Natta Catalyst, Metal complexes in alkene conversions, 

Complexes and Electroplating 
30. Explain in detail Metal Complexes in Industrial Processes:-Heavy Metals-protein 

Complexes in the Rasching Process, 

Q.3)Answer the following Questions:          [4] 

1.  Explain in brief SN1 CB mechanism.                                                     

2.  charge transfer spectra                                                 

3.  SN2 mechanism             

4.  photochemical substitutions reactions.         

5.  Anation reaction.                                                                                      

6. Racemization reactions in octahedral complexes.        

7.   Among complexometric titrations, chelatometric titration are preferred                          

    analytical chemistry; explain.        

      8. Photochemistry of Coordination compounds.        

9.  Reactions of Transition Metal complexes         

10.  Explain in brief Base Hydrolysis.                                                                      



11.  Photochemistry of Coordination compounds.  

12. Classification of Inorganic reactions         

13. Metal complexes in agriculture                                     

14.  charge transfer spectra                                                                            

15.  Isomerization  reactions in octahedral complexes.      

16.  Kinetics and mechanism of substitution reaction.         

17.  photochemical substitutions reactions.        

18.  Acid hydrolysis            
19.  Explain in Acid hydrolysis and factor affecting 

20.  acid hydrolysis.                                     

21. Electronically excited states of Metal complexes type of photochemical reactions       

22. Anation reaction.               

23.  Associative substitution reaction                                                                    

24.  Isomerization reaction in octahedral complex                                

25.  photochemical substitutions reactions.                                                                   

26. Complexometric titrations.                  

27.  charge transfer spectra                                                                [ 

28.  Kinetics and mechanism of substitution reaction.  

29. Aqueous Potassium Cyanide 

30. Metal complexes in Agriculture 

31. charge transfer excitations, methods for obtaining charge transfer spectra. 

32. substitutions reactions, 

33. redox reaction, Photochemistry 

34. acid hydrolysis 

35. Acid hydrolysis and factors affecting acid hydrolysis, Base hydrolysis and its 

conjugate base mechanism 

36. associative and dissociative mechanism 

37. Classification of Inorganic reactions, 

38. reactions of Transition Metal complexes 

39. photochemical laws & quantum yield  

40. Direct & indirect evidences in favour of conjugate mechanism 

41. Absorption & excitation   

42. Coordination Compounds in Gravimetry, Stabilization of Oxidation States 

43. Metal Complexes in Analytical Chemistry Inorganic Qualitative Analysis, 

44. Complexometric Titrations, 

45. Metal Complexes in Medicinal Chemistry:-Complexation in Food Poisoning. 

46. Isomerization and racemization reactions in octahedral complexes. 

47. quantum yield & Electronically excited states of Metal complexes 

48. Metal complexes in alkene conversions 
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Answer the following questions      2 Marks 

1) Give classification of crystals. 
2) Explain ionic and covalent solids. 
3) Explain metallic and molecular solids. 
4) Define Unit cell. 
5) Give number of atoms in SC and BCC. 
6) Mention few names of Bravais lattice. 
7) What is the packing efficiency of BCC and FCC? 
8) How many voids present on HCP crystal. 
9) Define Isomorphism 
10) Define Polymorphism 
11) Mention some examples of crystals having type AB2. 
12) Give some examples of crystals having type ABO3. 
13) What are the ionic crystals used as electrolyte. 
14) What are the solid electrolytes used in device formation. 
15) What are the applications of solid electrolytes in different fields. 
16) Explain Seebeck effect. 
17) Define Nanoscience. 
18) Define Nanomaterials 
19) Define Nanotechnology. 
20) How nanomaterials are classified? 
21) Give different chemical methods for synthesis of nanoparticles. 
22) Mention the characterization tools used to study the morphology of 

nanomaterials. 
23) Give principle of XRD 
24) Give principle of TEM 
25) Give principle of AFM 
26) Give principle of UV-Visible-NIR spectroscopy 
27) Give some Optical and Magnetic properties. 
28) Give some Electrical and Mechanical properties. 
29) Give some Mechanical and Structural properties. 
30) What are the types of CNTs. 



31) Explain quantum dots. 
32) Explain zeolite materials. 
33) Give some applications of nanomaterials. 
34) How we can use nanomaterials in space and defense. 

 
Answer the following questions      6 Marks 

1) Explain in detail metallic crystal structure of body-centered cubic (bcc). 
2) Explain in detail metallic crystal structure of Face-centered cubic (fcc). 
3) Explain in detail metallic crystal structure of Simple cubic (sc). 
4) Give different crystal systems to explain the structure of solids. 
5) Explain in details the formation of octahedral and tetrahedral voids. 
6) Explain in details formation of different voids in Body centered cubic 

system. 
7) How the crystalline solids are classified on the basis of presence of bond in 

between them. 
8) Explain detail Isomorphism and polymorphism with suitable example. 
9) Explain in detail vacancy and interstitial conduction mechanism. 
10) Explain in detail different applications of solid electrolytes. 
11) With neat and labeled diagram explain hydrogen oxygen cell. 
12) What are the fuel cells? Explain in detail electrochemical power genetaror. 
13) Explain in detail Thermoelectric effect with the help of Seebeck and Hall 

effect. 
14) With detailed mechanism explain reduction method for synthesis of metal 

nanoparticles. 
15) Explain in detail Sol gel methods for the synthesis of nanomaterials with 

different optimization parameters. 
16) Explain in detail Hydrothermal method for the synthesis of nanomaterials 

with different optimization parameters. 
17) Explain in detail Solvothermal methods for the synthesis of nanomaterials 

with different optimization parameters. 
18) Explain Arrested precipitation technique with the help of different 

parameters which affects the technique.  
19) Explain in detail Micelles-Microemulsionsmethods for the synthesis of 

nanomaterials with different optimization parameters. 
20) Explain in detail principle, instrumentation and working of XRD. 
21) What is principle of AFM? Explain working, advantages and disadvantages 

of technique. 
22) Explain in detail principle, instrumentation and working of UV-Visible-NIR 

spectroscopy. 



23) What are the properties of nanomaterials? Explain in detail optical 
properties. 

24) What are the properties of nanomaterials? Explain in detail structural 
properties. 

25) Explain in detail different properties of nanomaterials. 
26) Explain in detail different illustrative nanomaterials with some examples. 
27) Explain carbon nanostructures and its different types. 
28) What are the applications of nanomaterials? Explain in detail applications 

of nanomaterials in electronic devices, energy generation and storage and 
automobiles. 

29) What are the applications of nanomaterials? Explain in detail applications 
of nanomaterials in textile industries, cosmetics products and sensors. 

30) What are the applications of nanomaterials? Explain in detail applications 
of nanomaterials in medical field, catalysis and environment. 

 
Answer the following questions      4 Marks 

1) Write a note on polymorphism and isomorphism. 
2) What are the different types of solids? Explain any two from that. 
3) Explain metallic crystal structure of body-centered cubic (bcc). 
4) Explain metallic crystal structure of Face-centered cubic (fcc). 
5) Write a note on octahedral and tetrahedral voids. 
6) Explain coordination number in simple cubic, body centered cubic and face 

centered cubic structure. 
7) Write a note on solid electrolytes 
8) Write a note on solid state galvanic cell 
9) Write a note on hydrogen-oxygen cell. 
10) Write a note on thermoelectric effect. 
11) Write a note on different ionic crystals 
12) Write a note on reduction method for the synthesis of metal nanoparticles. 
13) Explain different parameters which affect the arrested precipitation 

technique. 
14) Explain different parameters which affect the hydrothermal techniques. 
15) Explain different parameters which affect the Micelles-Microemulsions. 
16) Write a note on SEM. 
17) Give instrumentation and working of TEM 
18) Give Advantages and disadvantages of XRD 
19) Write a note on AFM 
20) Give different properties of nanomaterials. 
21) Write a note on CNTs 



22) Write a note on metal oxides and its composite materials. 
23) Write a note on porous materials with examples of zeolites. 
24) Write a note on applications of nanomaterials in textile industry. 
25) Give different applications of nanomaterials in domestic appliances. 
26) How we can use nanomaterials in space and defense field. 
27) How we can use nanomaterials in Electronic devices, Energy generation 

and storage.  
28) How we can use nanomaterials in Automobiles, Sports and toys,  
29) How we can use nanomaterials in Textile Industries, Cosmetics Products 

and Domestic appliances,  
30) How we can use nanomaterials in Sensors, Biotechnology and medical field 
31) How we can use nanomaterials in Catalysis and Environment. 
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Q. 1 Answer the following questions.                                                       2 Marks 

    1) Define the term smog & Write types of smog. 

    2) Write advantages of polarography 

    3) How amperometric method is considered to be more accurate than    

polarographic method? 

   4) What do you mean by acid rain 

   5) What is pesticide? 

   6) Define hard & soft water 

   7) What is atmosphere & write its types? 

   8) Write principle of HPLC 

   9) What do you mean by water pollution 

  10) Define green house effect 

  11) Write the disadvantages of AAS 

  12) Which pollutants are responsible for the effect of air pollution? 

  13) Explain principle of gas chromatography 

  14) What is photochemical smog? 

  15)Define air pollution and air pollutants  

  16) Write the advantages of cyclic voltammetry . 

  17) What is ozone depletion ? 

  18) Define softening of water 



   19) Write the names of comman coagulants ? 

   20) Define the term coagulation ? 

   21) What are the types of water pollution  

   22) Define the disinfection 

   23) What is mean by environment  

   24) Write the sources of green house effect ? 

   25) Define temporary hardness ? 

   26) What is global warming? 

   27) Write the sources of CO2  in greenhouse gases 

   28) What do you mean by pollution  

   29) Write the types of water pollution 

   30) Define permanent hardness ? 

 

Q.2  Answer the following questions.                                               6 Marks                                               

1) Define air pollution & write the classification of a pollutant

                                                                                                2) Explain brief 

waste water treatment 

    3) Explain principle & instrumentation of polarography  

    4) Explain the effect of air pollutant on living & non-living things 

    5) Explain briefly depletion of stratospheric ozone    

    6) Explain principle & instrumentation of gas chromatography 

    7) Explain the concept of 

coagulation                                                                                                                                                                                                                                                                                                          

    8) Explain briefly how to control air pollution? 

    9) Explain in brief acid rain and how is acid rain formed . 



   10) Explain ion selective electrodes. 

   11) Explain briefly types of water pollution               

   12) Write an instrumentation of Nephelometry & Turbidimetry ? 

   13) Write the instrumentation of HPLC. 

   14) Explain the aerobic treatment process.  

   15) Write separation and analysis of Cu metal.  

   16) What is green house effect ? Explain briefly green house effect 

   17) Write the types of pollution?                                                                                                                                                                                                                                                                    

   18) Give the applications of HPLC 

   19) Explain the effects of pesticides residue on humam life and aquatic biota ? 

   20) Explain demineralization and fluoridation of water  

   21) Describe the separation and analysis of Fe and Mg 

   22) What are the sources of mercury in the environment ? 

   23) Explain the estimation of organomercurials  

   24) Write the methods of control of air pollution 

   25) What is acid rain ? Explain the mechanism of formation of acid rain  

   26) What are the sources of pesticide residue in the environment ? Discuss the 

degradation of pesticides by natural agencies  

   27) Explain the mechanism of ozone depletion by various chemical species in the 

stratosphere ? 

   28) Explain the analytical techniques for pesticide residue analysis 

   29) Explain the condensation of gaseous effluent 

   30) Explain the monitoring and analysis of H2S. 

 



Q.3  Answer the following questions.                                          4 Marks 

    1) Give the applications of Gas chromatography                                                                                                                                                                    

    2) Explain Electron capture detector 

    3) Give short account of photochemical  smog 

4) Explain effects of air pollution                                                                                              

5) Give short note on Anodic stripping voltammetry 

6) Differentiate between Atomic Absorption Spectroscopy & Flame Emission 

Spectroscopy 

    7) Write short note on Global Warming                                                                                       

    8) Give the advantages of Amperometry titrations 

    9) Explain demineralization of water  

   10) Write the consequences of global warming                                                                                                                                                                                                        

   11) Give short account of photochemical smog 

   12) Write an instrumentation of AAS 

   13) Write the types of particulates matter.  

   14) Give short account of fluoridation 

   15) Explain ground water pollution. 

   16) Write the types of potentiometric titrations                                                                              

   17) Write the characteristics of water 

   18) Write spectrophotometric analysis of Cr 

   19) Explain brief sources of green house effect                                                                                                                                                                    

   20) Explain briefly disinfection 

   21) Write the principle of AAS 

   22) Give the applications of Gas chromatography                                                                                                                                                                    

   23) Explain Electron capture detector 



   24) Give short account of photochemical smog 

   25) Write the theory of gas chromatography 

   26) Write harmful effect of acid rain. 

   27) Give short notes on cyclic voltammetry. 

   28) What are thr sources of heavy toxic metal in water? 

   29) Write short note on cyclonic separation  

   30)  Explain in briefly troposphere   

   31) How will you carry out the analysis of SO4
2-    

    
32) Explain in brief surface water pollution 

    33) Explain activated sludge process? 

    34) Write the advantages and disadvantages of burners. 

    35) Write short note on atomic fluorescence spectrometry 

    36) Discuss the separation of particulate matter from gaseous using wet and 

dry scrubber 

    37) Explain separation and analysis of Al 

    38) Explain the monitoring and analysis of SO
2 

    39) Write short note on atmospheric chemistry 

     40) Write the principle of potentiometric titration 

      41) Give the advantages and disadvantages of conductometric titrations 

      42) Write short note on gravity and cyclonic separation 

      43) Explain in brief complexometric titrations 



      44) Write the principles of nephelometry and turbidimetry 

      45) Explain the anaerobic treatment process 
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Answer the following questions      2 Marks 

1) Give classification of crystals. 
2) Explain ionic and covalent solids. 
3) Explain metallic and molecular solids. 
4) Define Unit cell. 
5) Give number of atoms in SC and BCC. 
6) Mention few names of Bravais lattice. 
7) What is the packing efficiency of BCC and FCC? 
8) How many voids present on HCP crystal. 
9) Define Isomorphism 
10) Define Polymorphism 
11) Mention some examples of crystals having type AB2. 
12) Give some examples of crystals having type ABO3. 
13) What are the ionic crystals used as electrolyte. 
14) What are the solid electrolytes used in device formation. 
15) What are the applications of solid electrolytes in different fields. 
16) Explain Seebeck effect. 
17) Define Nanoscience. 
18) Define Nanomaterials 
19) Define Nanotechnology. 
20) How nanomaterials are classified? 
21) Give different chemical methods for synthesis of nanoparticles. 
22) Mention the characterization tools used to study the morphology of 

nanomaterials. 
23) Give principle of XRD 
24) Give principle of TEM 
25) Give principle of AFM 
26) Give principle of UV-Visible-NIR spectroscopy 
27) Give some Optical and Magnetic properties. 
28) Give some Electrical and Mechanical properties. 
29) Give some Mechanical and Structural properties. 
30) What are the types of CNTs. 



31) Explain quantum dots. 
32) Explain zeolite materials. 
33) Give some applications of nanomaterials. 
34) How we can use nanomaterials in space and defense. 

 
Answer the following questions      6 Marks 

1) Explain in detail metallic crystal structure of body-centered cubic (bcc). 
2) Explain in detail metallic crystal structure of Face-centered cubic (fcc). 
3) Explain in detail metallic crystal structure of Simple cubic (sc). 
4) Give different crystal systems to explain the structure of solids. 
5) Explain in details the formation of octahedral and tetrahedral voids. 
6) Explain in details formation of different voids in Body centered cubic 

system. 
7) How the crystalline solids are classified on the basis of presence of bond in 

between them. 
8) Explain detail Isomorphism and polymorphism with suitable example. 
9) Explain in detail vacancy and interstitial conduction mechanism. 
10) Explain in detail different applications of solid electrolytes. 
11) With neat and labeled diagram explain hydrogen oxygen cell. 
12) What are the fuel cells? Explain in detail electrochemical power genetaror. 
13) Explain in detail Thermoelectric effect with the help of Seebeck and Hall 

effect. 
14) With detailed mechanism explain reduction method for synthesis of metal 

nanoparticles. 
15) Explain in detail Sol gel methods for the synthesis of nanomaterials with 

different optimization parameters. 
16) Explain in detail Hydrothermal method for the synthesis of nanomaterials 

with different optimization parameters. 
17) Explain in detail Solvothermal methods for the synthesis of nanomaterials 

with different optimization parameters. 
18) Explain Arrested precipitation technique with the help of different 

parameters which affects the technique.  
19) Explain in detail Micelles-Microemulsionsmethods for the synthesis of 

nanomaterials with different optimization parameters. 
20) Explain in detail principle, instrumentation and working of XRD. 
21) What is principle of AFM? Explain working, advantages and disadvantages 

of technique. 
22) Explain in detail principle, instrumentation and working of UV-Visible-NIR 

spectroscopy. 



23) What are the properties of nanomaterials? Explain in detail optical 
properties. 

24) What are the properties of nanomaterials? Explain in detail structural 
properties. 

25) Explain in detail different properties of nanomaterials. 
26) Explain in detail different illustrative nanomaterials with some examples. 
27) Explain carbon nanostructures and its different types. 
28) What are the applications of nanomaterials? Explain in detail applications 

of nanomaterials in electronic devices, energy generation and storage and 
automobiles. 

29) What are the applications of nanomaterials? Explain in detail applications 
of nanomaterials in textile industries, cosmetics products and sensors. 

30) What are the applications of nanomaterials? Explain in detail applications 
of nanomaterials in medical field, catalysis and environment. 

 
Answer the following questions      4 Marks 

1) Write a note on polymorphism and isomorphism. 
2) What are the different types of solids? Explain any two from that. 
3) Explain metallic crystal structure of body-centered cubic (bcc). 
4) Explain metallic crystal structure of Face-centered cubic (fcc). 
5) Explain metallic crystal structure of simple cubic (sc). 
6) Write a note on octahedral and tetrahedral voids. 
7) Explain coordination number in simple cubic, body centered cubic and face 

centered cubic structure. 
8) Write a note on classification of crystals. 
9) Mention different crystal systems of solids with suitable examples. 
10) Write a note on solid electrolytes. 
11) With suitable diagram explain conduction mechanism of alkali metal 

halides. 
12) Discuss different applications of solid electrolytes. 
13) Explain fuel cells with suitable diagram. 
14) Write a note on solid state Galvanic cell. 
15) Write a note on solid state galvanic cell. 
16) Write a note on hydrogen-oxygen cell. 
17) Write a note on thermoelectric effect. 
18) Write a note on different ionic crystals. 
19) Write a note on reduction method for the synthesis of metal nanoparticles. 
20) Explain different parameters which affect the arrested precipitation 

technique. 



21) Explain different parameters which affect the hydrothermal techniques. 
22) Explain different parameters which affect the Micelles-Microemulsions. 
23) Write a note on SEM. 
24) Give instrumentation and working of TEM. 
25) Explain in short Nanomaterials, Nanoscience and Nanotechnology. 
26) Give Advantages and disadvantages of XRD. 
27) Write a note on AFM. 
28) Write a note on solvothermal method. 
29) Write a note on Sol-gel method. 
30) Write a note on STM. 
31) Write a note on Micelles-Microemulsions. 
32) Write a note on UV-Vis spectroscopy. 
33) Give different properties of nanomaterials. 
34) Write a note on CNTs. 
35) Write a note on metal oxides and its composite materials. 
36) Write a note on porous materials with examples of zeolites. 
37) Write a note on applications of nanomaterials in textile industry. 
38) Give different applications of nanomaterials in domestic appliances. 
39) How we can use nanomaterials in space and defense field. 
40) How we can use nanomaterials in Electronic devices, Energy generation 

and storage.  
41) How we can use nanomaterials in Automobiles, Sports and toys.  
42) How we can use nanomaterials in Textile Industries, Cosmetics Products 

and Domestic appliances.  
43) How we can use nanomaterials in Sensors, Biotechnology and medical 

field. 
44) How we can use nanomaterials in Catalysis and Environment. 
45) Write a note on fullerenes. 

 
 


