
Course Code: CSSCHE-01 Course Title Atoms and Molecules Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

1. 
Describe discovery of sub-atomic Particles? 

 

2. 

Explain Heisenberg Uncertainty Principle and Schrodinger Equation and its Application 

to Hydrogen and Hydrogen- like Atoms ? 

3. 
Explain VSEPR Theory with the suitable examples? 

 

4.  
Describe hydrogen spectra? 

 

5. 
Bohr’s Model of atom and use of expression of radius of an atom orbit. 

 

6. N/P 
Explain stability of nucleus of an atom with respect to N/P ratio and odd-even rule. 

 

7. 
Describe types of molecular spectra. 

 

8. 



Describe ‘Molecular Orbital Theory’ of covalent bond. 

 

9. 
Derive Schrodinger Wave Equation. 

 
 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
 Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. H2
+
, O2

-
 and N2  

Draw the Molecular Orbital Diagram of H2
+
, O2

-
 and N2 molecules and calculate their 

bond orders as well as tell about their properties, whether they are paramagnetic or 

diamagnetic ?  

2.   

Explain Bohr’s Atom Model? 

3. HCl
Explain rotational spectra of HCl molecule? 

 

4. 
Explain Nuclear Fission, Fusion and  Radioactive Dating ? 

 

5.   
Define hybridization and structure of molecule with examples.  

 

6. CO2, H2O, NH3 

CO2, H2O, NH3 explain their dipole moments  

 

7. 

Explain ‘Hyzenberg Uncertainty Principle’. 

 



8. 

What do you mean by ‘Inter-molecular’ and ‘Intra-molecular’ hydrogen 

bonding? 

 

9. 
Explain Pauli's Exclusion Principle with the help of suitable explains. 

 

10.  X 82X 
207  

 

Find the number of protons and neutrons in the nucleus of an atom of an 

element X which is represented as 82X 
207

. 

 

11.   

Explain the Hydrogen Spectra. 

 

12.  

Differenceate between Metalic and Non-metalic by bond theory. 



Course Code: CSSCHE-03 Course Title Inorganic Chemistry Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

1. 

Describe Modem Periodic Table how it is different from Medaleev’s Table? 

 

2. 

Explain Effective Nuclear Charge, Ionisation Energy, Electron Affinity and 

Electronegativity with examples? 

 

3.  VSEPR

How to Prediction of Shapes of Molecules and Ions Using VSEPR Theory? 

 

4.  
Explain Born-Haber cycle for determine the electron affinity with example?  

 

5.  
Explain properties of hydrogen shows similar to alkali metal and hydrogen?  

 

6.  

Show the structures and properties of electron deficient molecules with respect to 

diborane?  

 



7. p  
Describe the comparative study of physical and chemical properties of p-block elements. 

 
8. 

 
Discuss the position of noble gases in the periodic table. Describe the                

preparation and properties of fluorides of Xenon. 

 
9.  

Explain the structure and properties of Diamond, Graphite and Fullerenes of Carban 

allotropes. 

 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
 Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. 
Explain Molecular Orbital Theory and LCAO method? 

 

2. 

Explain Peroxoacids of Sulphur and Thiosulphuric Acids? 

 

3. 
Describe Anomalous Behaviour of Oxygen? 

 

4. 
Explain Noble Gases  and their Compounds ?  

5. 

What do you understand by the term Ionisation Potential? Discuss the factors affecting 

ionization potential. 

 

6. 

Define diagonal relationship and explain Lithium-Magnesium (Li-Mg) diagonal 

relationship. 



 
7.  

Define electronegativity. How does it change in a group and in a period in a periodic 

table? 

 

8. 
Why the first ionization potential of nitrogen is greater than that of oxygen? Explain. 

 

9.  

What is the different isotopes of hydrogen? Give their characteristic properties. 

 

10. 

Fluorine is the strongest oxidizing agent despite the electron afinity of chlorine being the 

highest. 

 

11. 
What are transition and inner-transition elements? Describe the general characteristics of 

transition elements. 

 

12.  

B, C, O, F.   
Arrange the following in their increasing electro negativity and atomic radius B, C, O, F.   

  



Course Code: CSSCHE-04 Course Title Physical Chemistry Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

1. 

Describe Liquefaction of Gases with respect to Linde's Mcthod and Claude's Method? 

 
2. 

Explain the Carnot Cycle and Entropy? 

 
3. 

Explain Bravais Lattices and Crystal Systems with Crystal Planes and Miller Indices? 

 
4.  

What are the basic assumptions of Kinetic theory of gases?  

 
5.  

Derive Gibbs - Helmholtz equation.  

 
6.  

Define the term phase, component and degree of freedom. Draw the phase diagram of 

water system. 

 
7.  

What is "spontaneous process". Explain the role of free energy in these processes. 

 

8. <
-1

Na OH ICM

5.55×10
3
  



The electrical resistance of a column of 0.05 mol <
-1

Na OH solution of diameter ICM and 

length 50 cm is 5.55×10
3
 ohm. Calculate its resistivity, conductivity and molar 

conductivity. 

 
9.   

What is the role of desorption in the process of catalysis? 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
 Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. 

Explain Trouton's  Rule and Liquid Crystals?  

 

2.  

Explain Intrinsic Semiconductors and Extrinsic Semiconductors? 

 

3. Cp and Cv   

Explain Relation between Cp and Cv of an Ideal Gas? 

 

4.  

Describe Joule-Thomson Effect? 

 

5.  

Derive the equation for half life of first order reaction.  

 

6.  

Write a note on catalyst.  

 

7.  

Distinguish difference between Molecularity and order of a reaction.  



 

8. 

 

Explain the following  2 terms. 

(i) Molarity   

(ii) Molality 

 

9.  

Write a note on Triple point of water phase diagram 

 

10.  

Derive Bragg's Equation for crystals. 

 

11.  

What is the effect of temperature on the rate constant of a reaction?  

 
12.  

Explain the Mole fraction with example.  
 

  



Course Code: CSSCHE-05 Course Title Organic Chemistry Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

 

1. 

Describe Geometrical Isomerism and Optical Isomerism properties with examples? 

 

2. 

Explain Conformational Isomers and their Representation of Ethane and  Butane? 

 

3. 

Describe factors affecting the Strengths of Acids and Bases with examples? 

 
4.  

What is Isomerism? Explain tautomerism with suitable examples. 

 

5.  
Explain Fridel-Crafts alkylation of benzene. Discuss its limitations Also. 

 

6. SN
1
  SN

2
  

With the help of appropriate example, explain the SN
1
 and SN

2
 reactions. 

 

7. sp
3 

 sp
2 

 
What is hybridization ? What are distinguishing features of sp

3
 and sp

2  
Hybridization in 

hydrocarbons? 

 



8. 

 
Describe homolytic and heterolytic fission of co-valent bond. Explain the  stability of 

primary, secondary and tertiary carbonium ions. 

 
9. 

Write the structure and mechanism of the major organic product in the following 

reactions. 
O

dil. NaOH

100oC  
OH

CHCl3

NaOH  

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 
1. 

Explain Preparation of Alkanes and Cycloalkanes ? 

 
2. 

Explain Ozonolysis and Diels-Alder Reaction? 

 
3. 

Describe aldehydes and ketones properties? 

 
4. 

Describe aromaticity and Friedel-Craft Alkylation or Friedel-Crafts Acylation?  

 
5. 

The treatment of alkyl chlorides with aqueous KOH leads to the formation of alcohols but 

in the presence of alcoholic KOH, alkenes are major products. Explain 

 



6.  IUPAC
Write the IUPAC name of the following. 

OH

Cl

Cl

O  
               A                      B                        C 

 
7. 

Discuss the mechanism of cannizaro reaction? 

 

8. NMR 
Write a note NMR spectroscopy? 

 
9. 

Write the synthesis of indole. 

 
10. 

What is Markonikoff's rule? Explain with example. 

 
11.  

Discuss the optical isomerism in tartaric acid? 

 
12.  

Explain Butane energy diagram? 
  



Course Code: CSSCHE-09 Course Title Biochemistry Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

 

1. 

Describe Architecture of Prokaryotic Cell and the Eukaryotic Cell? 

 

2. 

Describe Monosaccharides, Disaccharides and Polysaccharides properties with 

examples? 

 

3. 

Explain Biological Importance of Lipids and functions of biomembrane ? 

 

4. 

What are reducing sugars? Sucrose is made up of two reducing sugars however it does 

not show the property of a reducing sugar. Explain.  

 

5. 

What is the difference between macro minerals and trace element? Write the main 

functions of any for trace elements.  

 

6. 

Briefly describe the four ways by which enzyme can lower the activation energy.  

 
7. 

  



What structural and functional attributes must a call have to be called a living all 
 

8. (ES)
  

Formation of enzyme-substrate complex (ES) is the first step in catalysed reactions. 
Describe the other steps till the formation of product. 
 

9.   
Describe various forms of lipid with a few examples. 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. 

Describe Ribonucleic Acids (RNA)-Ribosomal RNA (r-RNA), Messenger RNA (m-

RNA) and Transfer RNA (t-RNA)?  

 
2. 

Explain Structure of Proteins? 

 
3. 

Explain enzymes and Isoenzymes? 

 
4. 

Explain Biological Significance and Classification of  Vitamins and Water Soluble 

Vitamins? 

5. t-RNA t-RNA

In which process of protein biosynthesis, t-RNA is involved? Illustrate the gross 

structural features of t-RNA.  

 
6. 

Why are chlorophyll molecules colored? What are the other types of light absorbing 

substances in plants?  

 

7. RNA  DNA



Compare the function of RNA polymerase with DNA polymerase How is transcription 

terminated?  

 
8. 

How are peroxisomes and lysosomes generated in a cell?  

 
9. 

  
Describe briefly the role of nucleolus in the calls actively involved in protein synthesis 

 

10. (SER)   
Differentiate between rough endoplasmic reticulam (RER) and smooth endoplasmic 

reticulam (SER). 

 

11.  

What are plasmids? Describe their role in bacteria? 

 

12.  

What is meant by tertiary structure of proteins? 

  



Course Code: CSSCHE-10 Course Title Spectroscopy Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

 

1. 

Explain the Electromagnetic Radiation and the Atomic Spectrum of Hydrogen? 

 

2. VSEPR H2O and NH3 

Explain Molecular Symmetry through VSEPR theory and Point Groups of H2O and NH3 

Molecules? 

3. H2O and  CO2  

Explain IR frequency and Spectrum of H2O and  CO2 Molecule? 

 
4. 

Explain the Raman Spectroscopy and its application. What are the differences between 

I.R and Raman spectra? 

 
5. 

Using suitable diagram, explain the differences between fluorescence and 

phosphorescence.  

 
6. 

(i) (ii)  
Explain the following terms: 

(i) Chemical Shift    (ii) Chemical exchange    

 



7. 

Discuss the principle of Infrared spectrum. How it helps in detection of organic 

compounds?  

8. 

Describe in details about visible and ultraviolet spectroscopy.  

9. NRM
Describe the principles of NMR spectroscopy.  

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

1. 

Explain the Applications of IR and Raman Spectroscopy?  

 
2. 

Explain Terms Used in Electronic Spectroscopy-Chromophore, Auxochrome, 

Hypsochromic Shift, Bathochromic Shift, Hyperchromic Shift and Hypochromic Shift? 

 
3. 

Explain Charge - Transfer Spectra with examples? 

 
4. 

Explain Jablonski Diagrams? 

 
5. 

Using suitable diagrams, explain the origin of different peaks in the ESR origin spectrum 

of deuterium 

 

6. 

Discuss various bands appearing in the I.R. spectrum of water molecule.   

  



7. 

Write a short note on finger print region and explain why maleic acid absorbs at higher 

frequency as compared to fumeric acid.   

  

8. 

How would you differentiate between the isomeric hexane and 2-methyl pentane using 

mass spectrum? 

 
9. IR  H2, HCl, CO, CH3Cl, H2O, 

NH3, NH4Cl, CH3-CH3, C6H6, CCl4, CO2. 
 

Which of the following molecules will show a vibrational infrared spectrum and why 
H2, HCl, CO, CH3Cl, H2O, NH3, NH4Cl, CH3-CH3, C6H6, CCl4, CO2. 

 

10. 

 

Write a short note on finger print region and explain why does maleic acid absorb at a 
higher frequency as compared to fumeric acid? 
 

11. Å Å

cm
1

   
A sample was excited by the 4358Å line of mercury. A Raman line was observed at 

4447Å. Calculate the Ramanshift in cm
1

. 

 

12. H2O, CO2
C2H2   
Explain Rotation-vibration, IR-spectra of Ditomic and polyatemic molecules with 
reference to H2O, CO2 and C2H2. 

 

13. 
Write a note on chemical shift.  

14. 

What is stretching and bending vibrations of molecule?  

15. 

Define the terms chromophone and auxochrome, in UV spectroscopy.  

16. 

Write a note on electronic transition.  



Course Code: CSSCHE-11 Course Title Mathmetical Methods Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

 
  

Define correlation. What are the types of correlation. Also discuss the limits of the 

coefficient of rank of correlation. 

  

        Derive standered equation of Ellipse. 

 f(x) = [x f(x) [x] 
  

Discuss range of function f(x)= [x] and draw the graph of f(x), where [x] is the greatest 

integer function. 

 Variance 

Calculate variance from following data? 

CI 0-10 10-20 20-30 30-40 40-50 

  f     5       8       12       7       2 

  integer Sum Square 

If the sum of a position integer and its square is 30. Then find the integer? 

 

2y+x=7 3y=2x+5 

      (a) Find the angle between 2y+x=7 and 3y=2x+5 

 
 

          
   

               Obtain  
 

          
    



  function Euler’s   

                   
 

 
  

Verity Euler’s theorem for the function. 

                   
 

 
  

 
  Define measures of Central tendency and its applications, merits demerits  also.  
 

 a, b, c, d

Let a, b, c, d be four +ve real numbers show that, 

 
       

 
                    

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1.  

 

  

               Evaluate  

 

2.   

               Explain measure of central tendency. 

 

3.    

             Show that  

 

4.   

                Explain cluster sampling. 

 

5. x1x2x3 xn      
  For the data X1X2X3…………………..Xn. where is        mean. 

dnSineXlog
π
o 

dnSineXlog
π
o 

  0bbaab 

  0bbaab 



 

6.            
 

 
  mean variance

   if           
 

 
  the find the mean and variance of binominal distribution.   

7. 

              Hypothesis and its type. 

                Level of Significance. 

Error

                Types of error.  

 

8. np = npq = n= ?, p =?, q= ?. 

If np = and npq = then find the value of n= ?, p =?, q= ?. 
 

9. 
 

  
              

Calculte 
 

  
              

 

10.                    
 

 
 

Calculte                    
 

 
 

 

11.     +4    

Evaluate     +4    
 

12.      4   3    

  Find    4   3     



Course Code: CSSCHE-12 

Course Title

Organic Reaction Mechanism Maximum Marks :

Section ‘A’ 

Long Answer Questions. 

 

Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 18 

Maximum Marks: 18 

1. SN1 and SN2 
Describe Nucleophiles and Electrophiles with SN1 and SN2 reactions? 

 

2. 
Explain Substituent effect with Hammett Equation? 

3. 

Explain Mechanism of Aromatic Electrophilic Substitution with respect to, Sulphonation, 

Alkylation and Acylation? 
 

4.  

Explain witting, Aldol and Cannizyaro reactions.  

 

5.   

Explain nature and reactivity of carbonyl compounds with water, alcohol, etc. 

 

6.   

Explain the reaction mechanism of Dials Alder reaction and Ozonolysis. 

 

7.   
Explain the molecular orbital theory of conjugated polyenes. 

 

8.   
Explain generation, structure and reaction mechanism of carbenes 

 

9.   
Differentiate the Photochemical and thermo chemical reactions with examples  

Section - B  

Short Answer Questions. 



Maximum Marks: 12 
     
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. 
Describe Orientation and Reactivity in Aromatic Electrophilic Substitution?  
 

2. 
Reactions Related to Aldol Condensation and Cannizzaro Reactions? 
 

3. 
Explain structure, stability and reactions of Carbenes and Benzynes? 
 

4. 
  

Explain Free Radical Substitution Reactions, Addition Reactions and Rearrangements ? 
 

5. 
Explain thermodynamic and kinetic controlled products?  
 

6.  
Explain oxidation and reduction reactions with examples?  
 

7. E1 E2  
Explain E1 and E2, elimination reaction.  
 

8. 
Write a note on penicillin and Aspirin. 
 

9.   
Write the note on photosensitization. 
 

10.   
What is mechanism of isotopic study. 
 

11.   
Explain the types of Drugs with example. 
 

12.   
Classification of Dyes, Azo-dyes and Drugs 


