FACULTY OF SCIENCE

Code: 707/ET/R/BL

B.Sc., III-Semester (Regular/Backlog) Examinations, February/March-2022
CHEMISTRY
Paper-III
Time: 3 Hours
Max. Marks: 80
Section - A (Short Answer Questions)

8 x 4=32M

Note: Answer any Eight of the following questions not exceeding 20 lines each.

 
1.

Compare the general features of actinides with lanthanides.


2.

Write about the isomerism in tetrahedral complexes.

3.

What is 18 valence electron rule? Explain with an example.

4.

Write about Schmidt reaction.

5.

Discuss the Gabriel synthesis of amines.

6.

Write two preparation methods of cyanides.

7.

Write about Carnot theorem.

8.

Explain about thermodynamic scale of temperature.










9.

Define entropy and free energy of a system.



10. Define accuracy and precision with suitable examples.



11. Define the terms: (i) Phase (ii) Number of Components and (iii) Degrees of freedom.
(i) (ii) (iii) 
12. Explain haloform reaction with an example.
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Section - B (Essay Answer Questions)

Code: 707/ET/R/BL
4 x 12=48M

Note: Answer any Four of the following questions in not exceeding 4 pages each.


13. i) Explain the causes and consequences of lanthanide contraction.



 

ii) Write about Sidgwick’s EAN rule. Calculate EAN for  Co  NH 3 6 
ions.

and  Fe  CN 6  complex
3-

EAN Co  NH3 6    Fe  CN 6  
 EAN
3+



3+

3-

14. i) Discuss the postulates of valence bond theory. Predict the structure for  Ni  NH 3 4  based on
VBT.
2+




 VBT  Ni  NH3 4  
 
ii) Elaborate on structural features of  Fe2  CO 9  and  Fe3  CO 12  .
Fe2  CO 9    Fe3  CO 12  
2+

15. i) Explain the mechanism of preparation of diazonium salts.



 
ii) Explain Nef reaction and Sand Meyer reaction.



16. i) Give the mechanism of Hoffman’s bromamide reaction.



 
ii) Write about hydrolysis of amides.



17. i) Derive C p - Cv = R .

C p - Cv = R



ii) Describe the Maxwell relations of thermodynamics.



18. i) Derive an expression for maximum work done in isothermal reversible process.



 
ii) Explain the relation between ΔH and ΔU .

ΔH

 ΔU 

19. i) Explain acid nature of  -hydrogens.

 

ii) Describe phase equilibria of one component system taking water-system as example.



20. i) Give the mechanism of Perkin reaction.
ii) Write notes on determinate errors.
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FACULTY OF SCIENCE

Code: 592/ET/R/BL

B.Sc., I-Semester (Regular-Backlog) Examination, February/March-2022
(2020-21 & 2021-22 Batches)

PHYSICS
Paper-I
Mechanics and Oscillations
Time: 3 Hours

Max. Marks: 80
Section - A (Short Answer Questions)

8 x 4=32M

Note: Answer any Eight of the following questions not exceeding 20 lines each.

 
1.

Explain the physical significance of vector field with an example.

2.

Show that divergence of a curl of a vector field is zero.

3.

If r is the position vector of a point, then show that div r  3 .
 r  div r  3 

4.

Define rigid body and explain the principle of conservation of angular momentum of a rigid body.

5.

Give the meaning of scattering cross-section.
scattering cross-section

6.

Write a short note on Gyroscope.

7.

Show that central fore is conservative.

8.

State Einstein’s postulates and obtain Lorentz transformation equation for position.
position










9.

What are Inertial and Non-Inertial Frames of reference? Explain.



10. Show that the combination of two mutually perpendicular simple harmonic vibrations results in to an
ellipse when phase difference between them is


.
2

  
2

11. Define resonance and mention its importance.
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12. The equation of a particle executing S.H.M. is given by Y  0.3 sin  t 



 . Assuming that all
6

physical quantities in it are measured in S.I. units, find its (i) Amplitude, (ii) Frequency, (iii) Initial
phase and (iv) Displacement at time t 



3

sec .

 Y  0.3 sin  t    S.I.


6

(i) (ii) (iii) 
(iv)

t



3

sec



Section - B (Essay Answer Questions)

4 x 12=48M

Note: Answer any Four of the following questions in not exceeding 4 pages each.


13. What is gradient of a Scalar Field? Derive an expression for it and explain its physical significance.


14. State and prove Gauss divergence theorem.



15. Explain the motion of a rocket and derive an equation for the velocity of a rocket at any instant.



16. Derive Euler’s equation.



17. State Kepler’s Laws. Deduce Kepler’s second law and third law.



18. Deduce expressions for time dilation and length contraction from the Lorentz transformations.
time dilation

length contraction

19. What are points of suspension and oscillation? Describe the compound pendulum experiment to
determine value of 𝑔, the acceleration due to gravity.
suspensionoscillation

𝑔
20. What are forced vibrations? Write the differential equation of motion of a forced oscillator and find
its solution.
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Code: 910/ET/R

B.Sc., V-Semester (Regular) Examination, February/March-2022
Physics
Paper-V(A)
Modern Physics
Time: 3 Hours
Max. Marks: 80
Section - A (Short Answer Questions)

8 x 4=32M

Note: Answer any Eight of the following questions not exceeding 20 lines each.

 
1.

Explain the drawbacks of Bohr’s Theory.

2.

Explain L-S and J-J coupling schemes.
L-SJ-J 

3.

How to determine the Inter Nuclear distance in a molecule? Explain.

4.

Explain Photoelectric effect.

5.

State and explain De-Broglie hypothesis.

6.

Explain briefly basic postulates of quantum mechanics.

7.

Distinguish between nuclear models and liquid drop model.

8.

What is Neutrino hypothesis in the 𝛽-decay?
𝛽-

9.

Calculate the mass number of a nucleus having the radius 3.9 Fermi (given R  1.3 1015 meters).











 R

 1.3 1015



10. What is a primitive unit cell? Explain.



11. Explain in detail Bragg’s law of X-ray diffraction.
X-
12. Explain the different types of bonding in crystals.
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Section - B (Essay Answer Questions)

4 x 12=48M

Note: Answer any Four of the following questions in not exceeding 4 pages each.


13. State the principle of Stern-Gerlach experiment. Describe the experimental setup. Analyze the
results.


14. Explain the theory and experimental setup for observation of Raman effect and mention its
applications.



15. State and explain Heisenberg’s uncertainty principle for the pair of position and momentum and for
the pair of energy and time.



16. Derive an expression for Schrodinger time dependent and time independent wave equations.


17. Discuss nuclear forces in detail and explain why the protons in the nucleus do not fly apart?


18. What is Geiger-Nuttal Law? Derive the expression for Geiger-Nuttal law from Gamow’s theory.


19. Describe the X-ray powder diffraction method for finding the crystal structures.
X
20. Discuss in detail determination of Madelung constant for NaCl crystal system.
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