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SECOND SEMESTER (CBCSS—UG) DEGREE EXAMINATION

APRIL 2023

Chemistry

CHE 2C 02—PHYSICAL CHEMISTRY

(2019—2022 Admissions)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. State first law of thermodynamics and give its mathematical expression.

2. What is a spontaneous process ? Mention the criteria for spontaneity in terms of free energy.

3. Define surface tension ? What is the effect of temperature on surface tension of a liquid.

4. What are colligative properties ? Give one example.

5. Define specific conductance of an electrolyte solution. Explain the variation of specific conductance

with dilution.

6. Give any four advantages of conductometric titrations.

7. Write down Bragg’s equation and explain the terms involved.

8. What is meant by electrode potential? What is the value of electrode potential for Standard Hydrogen

electrode ?

9. How does temperature and pressure influence the solubility of gases in liquids ?

10. Write any four postulates of kinetic molecular theory of gases.

11. If the pressure and temperature of 6 litres of a gas is doubled, what would be its volume ?

12. Define RMS velocity and give its mathematical expression derived from Maxwell equation.

[Ceiling of marks : 20]
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. What are fuel cells ? Describe the functioning of H2 – O2 fuel cell.

14. (a) Account for the entropy change of the universe for a reversible process with suitable explanation.

(b) Calculate the entropy change in melting of 1 Kg of ice at 25°C. Heat of fusion of ice

is 334.72 Jg–1.

15. Briefly explain the principle of conductometric titration with reference to weak acid-strong base

titration.

16. Explain Maxwell distribution of molecular velocities using suitable diagram.

17. What are miller indices? Determine the miller indices for a plane when the intercepts along the

axis are : (i) 2a, 3b and 2c ; and (ii) 1a, 2b and 3c.

18. Explain the determination of molecular mass using any one of the colligative properties.

19. Write a short note on non-stoichiometric defects in crystals.

[Ceiling of marks : 30]

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. (a) Describe buffer solutions with an example each for acidic and basic buffer. Explain the buffer

action of acetic acid/sodium acetate buffer.

(5 marks)

(b) State Kohlrausch’s law and explain any two applications of the law. (5 marks)

21. (a) Write a short note on various symmetry elements in crystals. (5 marks)

(b) Write down the van der Waals equation and explain the terms. Give a detailed account for the

deviation of real gases from ideal behaviour.

(5 marks)

[1 × 10 = 10 marks]
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Time : Three Hours Maximum : 64 Marks

Section A (One Word)

Answer all questions.

Each question carries 1 mark.

1. A system which can neither exchange energy nor matter with its surrounding is called ————.

2. For a reversible process, entropy change of the universe is ————.

3. For a process involving only pressure-volume work, the internal energy change is equal to the

heat absorbed or evolved at constant  ————.

4. At constant temperature, the ———— of a given mass of gas varies inversely with volume.

5. The most probable velocity of a gas increases with increase in ————.

6. Amorphous substances are ———— because they exhibit same value of any property in all

directions.

7. Surface tension of a liquid ———— with in temperature.

8. A ———— solution resists changes in pH even on addition of small amounts of acids or bases.

9. Give an example for a reference electrode.

10. Specific conductance of an electrolyte solution ———— with increase in dilution.

(10 × 1 = 10 marks)

Section B (Short Answer)

Answer any seven questions.

Each question carries 2 marks.

11. State the second law of thermodynamics.

12. Define enthalpy and write down its mathematical expression.
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13. Define root mean square velocity. How does it vary with temperature.

14. Write any two postulates of kinetic molecular model of gases.

15. Identify the crystal systems

(i) and 90º .a b c= = α = β = γ =

(ii) and 90º .a b c≠ ≠ α ≠ β ≠ γ ≠

16. Define vapour pressure.

17. What are colligative properties ? Give an example.

18. State Kohlrausch’s law and write its mathematical expression.

19. Represent the electrochemical cell in which the following overall cell reaction takes place

2 2Zn + Cu Zn Cu.+ +→ +

20. What are fuel cells? Write down the net cell reaction of a H2
 – O2 fuel cell.

(7 × 2 = 14 marks)

Section C (Paragraph)

Answer any four questions.

Each question carries 5 marks.

21. (i) What are the entropy criteria for a spontaneous and equilibrium process ? (3 marks)

(ii) Calculate the heat of vaporization of water if the entropy of vaporization of one mole of water

at 100°C is 110 JK– 1 mol–1.

(2 marks)

22. (i) With the help of first law of thermodynamics show that for a process involving only the expansion

work, the enthalpy change is equal to the heat added at constant pressure. (3 marks)

(ii) What is the change in internal energy of a process if 650 J of heat is absorbed by the system

while 250 J of work is done on the system ?

(2 marks)

23. (i) What are real gases and why do they deviate from ideal behaviour ? (3 marks)

(ii) Write down the van der Waals equation and explain the terms. (2 marks)
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24. (i) State and explain Henry’s law. (2 marks)

(ii) The solubility of pure oxygen in water at 20°C and 1 atm. pressure is 1.5 × 10–3 mole/litre.

Calculate the solubility of oxygen at 20°C and at a pressure of 0.3 atm.

(3 marks)

25. Define molar conductance. Explain in detail the variation of molar conductance with dilution for a

strong and weak electrolyte.

(5 marks)

26. (i) State Ostwald’s dilution law. (2 marks)

(ii) Calculate the ionization constant of ammonium hydroxide at 25°C if it is 5 % ionized in 0.25 M

solution at 25°C.

(3 marks)

[4 × 5 = 20 marks]

Section D (Essay)

Answer any two questions.

Each question carries 10 marks.

27. (i) Explain in detail the physical significance of free energy and mention the condition of

spontaneity and equilibrium based on free energy change.

(5 marks)

(ii) Consider the reaction : N2(g) + 3H2(g) ⇌  2NH3(g). ∆ Hº and Sº∆  for the reaction at 25°C are

respectively – 92.22 kJ and – 0.1981 kJmol–1. Calculate the free energy change and predict

whether the reaction is spontaneous or not.

(3 marks)

(iii) State third law of thermodynamics. (2 marks)

28. (i) Write a note on the different types of liquid crystals and their applications. (5 marks)

(ii) Calculate the average velocity of CO2 molecule at 0°C. (3 marks)

(iii) Define Frenkel defect and give an example. (2 marks)
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29. (i) Describe the determination of molecular mass of a solute using osmotic pressure method.

(5 marks)

(ii) Write a note on reverse osmosis and its applications (5 marks)

30. (i) What is meant by salt hydrolysis? Explain why a solution of sodium acetate in water is basic.

(3 marks)

(ii) Explain the conductometric titration between weak acid and a strong base. (3 marks)

(iii) Calculate the EMF of the cell Zn/ Zn2+(0.01M)// Ag+ (0.1M)/ Ag. The standard potential of

Zn/ Zn2+ half-cell is 0.76 V and Ag+/Ag is + 0.80 V. (4 marks)

[2 × 10 = 20 marks]

405163

405163

1392

1392

1392



Turn over

D 103740 (Pages : 2) Name.........................................

Reg. No.....................................
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Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. What is the entropy change of the universe for a reversible process and irreversible process ?

2. Define closed system and isolated system.

3. Write down the van der Waal’s equation and explain the terms involved.

4. Define molar conductance of an electrolyte solution. How is it related to specific conductance.

5. Explain the effect of temperature and pressure on viscosity of a liquid.

6. What are buffer solutions ? Give one example each for an acidic and basic buffer.

7. Write the electrode reactions in a Daniell cell.

8. What are fuel cells ? Write down the overall cell reaction of a H2-O2 fuel cell.

9. What are anisotropic substances ? Give an example.

10. Explain reverse osmosis and mention one of its application.

11. What are real gases ? Mention the condition at which real gases obey ideal gas equation.

12. Define RMS velocity and most probable velocity.

(Ceiling of marks : 20)
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. Briefly explain Maxwell distribution of molecular velocities using suitable diagram.

14. What are reference electrodes ? Briefly explain the calomel electrode.

15. Write down the van’t Hoff equation and explain the terms. Calculate the molar mass of a non-

volatile solute if, at 25°C its solution containing 2.5 g dm–3 has an osmotic pressure of 1 atm. Given

R = 0.0821 dm3 atm K–1 mol–1.

16. Define vapour pressure and surface tension of a liquid. Explain the variation of these properties

with temperature.

17. Write a short note on stoichiometric point defects in crystals.

18. (a) State first law of thermodynamics and give any two limitations of the law.

(b) Mention the condition for equilibrium and spontaneity based on ∆G value.

19. Describe buffer solutions with an example. Explain the buffer action of acetic acid/sodium acetate

buffer.

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. a) State and explain Kohlrausch’s law.

(5 marks)

b) Briefly explain conductometric titrations with reference to any two types of acid- base titrations.

(5 marks)

21. a) Write down the postulates of kinetic molecular theory of gases. Explain for the deviation of

real gases from ideal behaviour.

(5 marks)

b) What are non-stoichiometric defects in crystals. Explain any two non-stoichiometric defects in

detail.

(5 marks)

[1 × 10 = 10 marks]
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Chemistry

CHE 2B 02—THEORETICAL AND INORGANIC CHEMISTRY—II
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Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer at least eight questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 24.

1. Explain how the shape of p orbitals are deduced on the basis of angular wave functions.

2. Calculate the short and long wavelength limits of the Balmer series in the spectrum of hydrogen

atom.

3. Explain the characteristics of curves for the emission of radiations from a black body at different

temperatures.

4. Demonstrate photoelectric effect on the basis of quantum theory.

5. What is Hamiltonian operator ?

6. What is the significance of ψ and ψ2 ?

7. On the basis of MOT, show that the existence of stable Be2 molecule is not possible.

8. Describe sp3 hybridization with a suitable example.

9. What is variation principle ?

10. Write down the common features among VBT and MOT.

11. Comment on the magnetic property of C2 molecule.

12. Illustrate the combination of two px atomic orbitals to form molecular orbitals.

(8 × 3 = 24 marks)
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Section B  (Paragraph)

Answer at least five questions.

Each question carries 5 marks.

All questions can be attended.

Overall Ceiling 25.

13. Derive the time independent Schrodinger wave equation.

14. Deduce the expression for energy of an electron in nth orbit. Calculate the energy of  electron in

hydrogen atom in ground state.

15. Write the postulates of quantum mechanics.

16. What is valence bond theory ? Explain with an example.

17. Explain why hydrogen forms diatomic molecule while helium remains monoatomic.

18. Illustrate the hybridization and geometry of PCl5 and IF7.

19. Explain the experiment which led to the discovery of spin of electrons.

(5 × 5 = 25 marks)

Section C (Essay)

Answer any one question.

The question carries 11 marks.

20. Explain Bohr theory of atom model. Derive the expression for Bohr radius. What are the

shortcomings of Bohr theory ?

21. What is meant by bonding and antibonding molecular orbitals ? How are they formed ? Illustrate

the concept on the basis of hydrogen molecule ion H2
+.

(1 × 11 = 11 marks)
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SECOND SEMESTER (CBCSS—UG) DEGREE EXAMINATION

APRIL 2023

Chemistry

CHE 2B 02—THEORETICAL AND INORGANIC CHEMISTRY—II
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Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer any questions up to 20 marks.

Each question carries 2 marks.

1. State Heisenberg uncertainty principle.

2. What is the work function for photo electric effect ?

3. Derive de Broglie’s relationship.

4. Write the Rydberg relation for hydrogen spectrum. Calculate the wave number of second line in

Baimer series.

5. Write any four postulates of Bohr model of hydrogen atom.

6. What are eigen functions and eigen values ?

7. Write the Schrodinger wave equation of hydrogen atom using spherical polar co-ordinates.

8. Draw the potential energy diagram for H2 molecule formation.

9. What is Hamiltonian operator ?

10. Calculate the bond order of N2 molecule.

11. What is Hybridization ?

12. Draw the shapes of PCl5 and IF7 molecules.

[Ceiling of marks: 20]
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. Draw the molecular orbital diagram of CO molecule. Calculate its bond order ?

14. Define LCAO of central atom. Explain sp hybridization of BeH2 and sp2 hybridization of BH3

using LCAO approximation.

15. Derive an expression for energy for a particle in a one dimensional box.

16. What is Born Oppenheimer approximation ? What is its significance ?

17. Briefly describe the importance of variation theorem in quantum mechanics.

18. Describe Stern-Gerlach experiment. What is its significance in determining atomic structure ?

19. Derive the expression to determine Bohr radius and energy of electron in the K shell (n = 1) of

hydrogen atom.

[Ceiling of marks : 30]

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. Write the postulates of quantum mechanics. Derive time independent Schrodinger wave equation

for particle in one dimensional box. Draw the radial probability distribution curves of 1s, 2s and 2p

orbitals.

21. What is quantum mechanical concept of chemical bonding ? Explain bonding in following species

(a) H2 molecule using VB theory.

(b) H2
+ ion using MO theory.

(1 × 10 = 10 marks)
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Chemistry

CHE 2B 02—THEORETICAL AND INORGANIC CHEMISTRY—II
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Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks

1. Derive the de Broglie equation.

2. State and explain Einstein’s photoelectric equation.

3. Write any four demerits of Bohr’s theory of the atom.

4.  How are matter waves different from electromagnetic waves ?

5. What is blackbody radiation ?

6. What is meant by a well-behaved wave function ?

7. Write the values of all four quantum numbers n, l, m and s for the two electrons present in the 2s

orbital of nitrogen atom.

8. Explain the term Hermitian operator.

9. What is Born-Oppenheimer approximation ?

10. What are antibonding molecular orbitals ?

11. Predict the hybridization and geometry of PCl5 and IF7.

12. Write the co-efficients of the atomic orbitals involved in sp hybridization.

(Ceiling of marks : 20)
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. The kinetic energy of a moving electron is 4.55 × 10–25 Joules. Calculate its wave length.

14. Discuss the atomic spectra of hydrogen using Bohr’s model.

15. Compare the radial distribution plots of 1s, 2s and 2p orbitals.

16. Give the postulates of quantum mechanics.

17. Draw the MO diagram of CO molecule. Calculate the bond order and explain its magnetic behaviour.

18. Describe the LCAO method of constructing molecular orbitals. Illustrate the combination of s-s

and p-p orbitals.

19. Discuss the salient features of hybridization.

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. Give the complete solution of particle in a one-dimensional box.

21. Compare VB and MO theories of chemical bonding.

(1 × 10 = 10 marks)
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CHE 28 Oz-THEORETICAL AND INORGANIC CHEMISTRY_II
t

Time : Three Hours Maximum : 80 Marks

SectionA (One word)

Answer all questions.

Each question carries t mark.

1. Give an example of a linear operator.

2. Write the electronic configuration of Cr3+.

3. Arrange the following elements in the increasing order of their ionization enerry :

Li, Be, B, C

4.ThemostelectronegativeelementamongGroup].6elementsis-.

5. Sketch the drz orbital

6. ?he number of vaience electrbns irrEbF! is ' '- 
.

7. The hYbridization of NHn+ is 

-.

8. Which among the following is polar : CO2, CO, BFB ?

9. What is the bond order of Hr+ ion ?

L0. The 4s orbital has 

- 

number of nodes.

(10 x 1= 10 marks)

Section B (Short answers)

Answer any ten questinns.

Each question carries 2 rnarks.

11. What is meant by a weil-behaved function ?

t2. Represent radial distribution function of 2s and 2p orbitals.

13. What are Laplacian operators ? Give an example.

L4. Define electron gain enthalpy. Arrange Cl, Br, F, I in the increasing order of electron gain enthalpy.

15. What is diagonal relationship ? Give an example

16. State Borndande equation and explain the terms.

(Pages:2) Name.......
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L7. Write any four properties of ionic compounds.

18. Explain the shape of XeF, based on VSEPR.

19. How is percentage of ionic character calculated ?

20. Represent the resonan'be structure of NOr-

2L. Compare bonding and anti-bonding orbitals.

22. He, molecule does not exist. Why ?

(10x2=20marks)

Section C (Paragraph)

Answer any fle questions.

Each question carri,es 6 marks.

23. State the postulates of quantum mechanics.

24. Write the Schrtidinger wave equation in spherical co-ordinates and explain the terms.

25. Explain Pauling's scale of electronegativity.

26. How elements are divided into s, p, d and f blocks in the periodic table ?

27. State Slaters rule. Mention its applications. ! j :, .i i

28. Represent Born-Haber cycle of the formation of an ionic compound. Give its significance.

29. Write briefly on band theory of metallic bonding.

30. Distinguish between inter and intramolecular hydrogen bonding taking suitable examples.

(5x6=30marks)

Section D (Essays)

Answer any two questions.

Each question camies L0 marhs.

31. Apply time independent Schrddinger wave equation to a particle in a one-dimensional box.

32. a) What are quantum numbers ? Explain the significance of each.

b) State Fajan's rules. Explain its applications.

33. a) What is hybridization ? Explain the geometry of PClu and IF7 based on hybridization.

b) Enumerate the limitations of Valence Bond Theory:

g4. Draw the MO level diagram of O, and O22- and compare their bond enerry and magneticpropdrty.

(2 x 10 = 20. marks)
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