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FACULTY OF SCIENCE 

B.Sc. (CBCS) I-Year (I-Semester) Regular Examinations, February/March-2023 

Physics-I 

(Mechanics & Oscillations) 


Time: 3 Hours                                                          Max Marks: 80 

 

 

                    SECTION-A     (4x5=20 Marks) 

Answer any Four questions from the following 

 

1. Define the divergence of a vector field and mention its physical significance. 




2. Write a short note about multi stage rocket. 





3. State and prove Kepler’s III law. 


 

4. Write the Lorentz transformation equations. 




5. Explain the terms logarithmic increment and Quality factor. 

 
 

6. If 



r is the position vector prove that 



rdiv =3. 



r  


rdiv =3
 

7. State the law of conservation of linear momentum and the law of conservation of angular 

 momentum. 


 

8. Mention the physical characteristics of simple harmonic motion. 


 

 

 
           SECTION-B     (4x15=60 Marks) 

Answer all the following questions 

 

9.   (a) (i) State and prove Stoke’s theorem. 

           

      (ii) If 



 kzjyixA 322  is the vector field, find 



ACurl . 

                      



 kzjyixA 322 


ACurl  
(OR) 

       (b) (i) Define the gradient of a scalar field and explain its physical significance. 

           
      (ii) Define the line integral, surface integral and volume integral of a vector field. 

                      


Contd….2 




:: 2 :: 

 

10.  (a) Define Variable mass system and obtain the expressions for final velocity of moving rocket 

     at any instant of time ‘t’. 

               ‘t’ 


(OR)
      (b) Derive Euler’s equations. Explain it’s applications. 

                 

11.   (a) State and prove Kepler’s First law. 

        
(OR) 

       (b) Write the postulates of special theory of relativity and derive Einstein’s Mass-Energy 

      equivalence relation. 

                 
 
 

12.   (a) Explain how the value of gravitational acceleration (g) is determined with a compound 

     pendulum giving the necessary theory. 

          (g)
  

(OR) 
       (b) Define Forced oscillations and give example. Derive an equation of motion of forced 

      oscillator and solve it. 

       
 
 

 

 


