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Instructions: 
1. All questions are compulsory, however internal choice is available
2. Briefly answer sub questions in questions 1 & 2.
3. Figures to the right indicate maximum marks to the question/sub question.
4. Use of calculator is permitted.
5. Symbols have their usual meaning unless specified.
6. Paper carries maximum of 60 marks.
7. Mass of electron 9.1x 10-31kg ,charge of electron 1.6x10-19 C.
8. Mass of proton 1.67x10-27kg
Q. 1.  Answer any five of the following  	              (10)

a) What is work done when a ball is thrown up to  a height of 10m and  received back in your hands ?Similarly work needed for a charged particle to  go in a circular path of radius 3cm in an electric field ? 	
b)  What is meant by terminal velocity? Explain.
c) An electron is moving with K.E. 5000 eV enters a magnetic field of 0.02T perpendicular to its direction of motion find its velocity.
d) A body of mass 1kg slides down an incline plane of 1in 10. If the coefficient of friction is 0.3, what force must be applied (1) to just set the body in motion up the plane.
e) A load of 1.5 kg is attached to the end of a wire 2.0 m long and of diameter 0.5 mm  stretched it by 2.0 mm. Find Young’s modulus.
f) What are viscous and non-viscous fluids? What is the difference between friction and viscosity?
g) What is elasticity? State its units. Among iron and rubber, which is more elastic and why?

Q. 2.  Answer any five of the following.	              (10)
a) How could you maximize the range of a projectile for a given velocity?
b) What are the paths followed by the particle making an angle of 90 0angle ,with the magnetic field and electric field.
c) A bullet is fired at an angle of 45 0 with the horizontal and with a velocity of  900m/s. How high will it rise?
d) How would you relate the x and y co-ordinate of a Cartesian and Polar co-ordinate system.			
e) Define surface tension and surface energy. Give their respective units. Are the two units   equivalent?
f) What is the difference between streamline flow and turbulent flow? Define coefficient of viscosity. 
g) State the difference between flexural rigidity and tortional rigidity.
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Q.3.A  a.  Obtain the expression for the acceleration of Atwood’s machine.              (3)	
            b.  A body is sliding down a rough inclined plane which makes an angle of 300  
with the  horizontal. Calculate the acceleration (coefficient of friction is 0.25).        (2)	

Q.3B Obtain the expression for the acceleration of a body moving 1) up and 2)down the rough inclined plane .									      (5)

Q.4.A  
a.  Arrive at the expression  for  velocity in  polar co-ordinate system.                 (3)
b.  An electron is projected with an initial velocityof107 m/s into a uniform electric field between two parallel metal plates of length 2cm each and separated by a distance of 10mm.The electron enters the field between the plates at one end midway between the plates and at right angles to the field. If the electron just misses the plate just as it emerges from the field, find the magnitude of electric intensity.					                                                                      (2)	
OR
Q.4.A  
c.  For a charged particle moving perpendicular to the magnetic field arrive at the radius of the path traced. 							                (3)
d. Protons and alpha particles moving at same speed enter a uniform magnetic field in a direction at right   angles to the field. Compare the radii of the circular tracks followed by the particles. (Mass of an alpha particle is 4 times of the proton)	      (2)							
Q.4.B  Obtain the equation for the path of a charged particle entering perpendicularly  
            in an electric field.							                           (5)
Q.5.A 
      a ).A parcel is dropped from an airplane moving at a speed of 100m/s from a 
          height of 490m. How far will it fall horizontally from its initial position ?	      (2)
b) Discuss the path of a  projectile in a non-resistive medium.			      (3)	
OR
Q.5.A 
      x) Derive an expression for the time period for tortional oscillations in tortional 
          pendulum.                                                                                                           (2)                                                                                                    
     y) Calculate the couple that must be supplied to a wire 1 m long, 1mm in diameter in order to twist on one of it's end through 45º when other end remains fixed. Given: modulus of rigidity = 5 x 1011 dynes/cm2. 						      (3)                                                                                                          

Q.5.B Derive an expression for depression at the loaded end of a cantilever.	      (5)

Q.6.A
       a) Obtain an expression for height of liquid rise in a capillary tube dipped in a 
           liquid.                                                                                                                (2)                 
      b) A brass rod of width 2 cm and thickness 2 mm is supported by knife edge 1 m 
          apart. Find the depression at the centre of rod by a load of 1 kg if ' Y'  for brass 
          is 9.761x1011 N/m2.                                                                                          (3)
OR
Q.6.A.
      x) Explain the phenomenon of surface tension on the basis of molecular theory.(2)

     y) Calculate the height  of the water raised by capillarity in a capillary tube of bore 
        radius = 1.5 mm, dipped in a liquid,  considering the correction of height due to 
        water present in the meniscus. Surface tension of water is 72 dynes/cm and g = 
        980 cm/sec2.                                                                                                        (3)                                                                                                                    
Q.6.B Derive Poiseuille's formula for viscosity of a liquid through a capillary tube. (5)
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