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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. constants required for calculations :  Mass of the electron is 9.1x10-31kg, charge of electron is 1.6x10-19 C, 1eV=1.6x10-19J
Q. 1.  Answer any five of the following  	(10)
a) What is the difference between streamline flow and turbulent flow? 
b) Increase in length of a wire is 1 mm when suspended by a weight. If the same weight is suspended on a wire of double its length and double its radius, find the increase in length.
c) Explain why water wets the surface of the glass but mercury does not.
d) State  the  Newton’s second law of motion give one limitation to the newton’s laws of motion
e) Give the statements of the energy and momentum theorems.
f) On what two factors does the terminal velocity of a rain drop falling near the earth’s surface depend?
g) Two masses 3.5 kg and 8.6kg are attached to the ends of a light inextensible string passing over smooth light pulley. If the system is released from rest find acceleration of the masses and tension in the string.
Q. 2.  Answer any five of the following.	(10)
a) In a long jump which are the factors you will have to be careful to get the longest jump?
b) In a velocity detector what is the condition for the charged particle to travel (1) 
     straight and (2) to get deflected . 
c) A bullet is fired at an angle of 300 with the horizontal and with a velocity of 900m/s. How high will it rise and what will be its horizontal range?
d) How does the range of a projectile in the resistive medium differ from that in the non-resistive medium?
e) Define tortional rigidity. State its units.
f) A capillary tube is dipped in water vertically till its height above the liquid level is less than the capillary rise. What happens to the water in the capillary tube? Does water flow out of the capillary tube? If not why?
g) What are viscous and non-viscous fluids? give examples

Q.3.A  
1. Obtain the expression for velocity of body acted upon by a time dependent force.		                 (3)
1. Two masses 50.3 kg and 80.5kg are attached to a light string in the Atwood’s machine. Calculate the acceleration due to gravity of the system.		      (2)     
OR
Q.3.A  
x)    A skydiver weighing 75 kg has a terminal velocity of 60m/s. If the drag force Fdrag =bv2 . Find the constant of the resistive medium b.		      (2)
1. Arrive at the expression for acceleration of a body on a rough inclined plane as it moves up the plane.		      (3)
Q.3B      Obtain the expression for velocity of a simple pendulum.	                 (5)			
Q.4.A  
1.  Arrive at the expression that relates velocity in the cartesian and polar co-ordinates.		      (3)

1. An electron is moving with a Kinetic energy of 5000 eV  enters a magnetic field of 0.02 T perpendicular to the direction of motion calculate the velocity  of this electron.		      (2)	
OR
Q.4.A  
c)   Derive the expression for the radius of the circular path of an electron moving perpendicular to the direction of the magnetic field.                                                   (3)

d)An electron emitted with a zero velocity from a  hot cathode  in a vacuum tube is accelerated by electric field .If the anode is at positive potential of 1000V with respect to the cathode .Find the velocity acquired by the electron when it reaches at the anode.	             
                                                                                                                                     (2)	
Q.4.B Obtain the equation for the path of a charged particle entering   perpendicularly in an electric field. 	                (5)			
Q.5.A 
1. A parcel is dropped from an airplane moving at a speed of 200m/s from a height of                490m. How far will it fall horizontally from its initial position ?			      (2)
1.    Show that the path of a projectile is a parabola.	                                                  (3)	
OR
Q.5.A
x) Derive an expression for the time period of a vibrating cantilever.		                 (3)

y) A metal beam of width 2.5 cm and thickness 5 mm is supported of knife edge 1 m apart. Find the depression at the center of rod by a load of 1 kg if Young’s modulus for brass is 1012 N/m2.								                            (3)

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


Q.6.A
a).      Explain the phenomenon of surface tension on the basis of molecular theory.  (2 ½)
b) A brass rod of width 2 cm and thickness 2 mm is supported of 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.  								                                   (2 ½)	
OR
Q.6.A.
x) A hypodermic needle is used to inject 2 cc of liquid of coefficient of viscosity ƞ = 0.0005 poiseuille, into a vein. The needle is 3 cm long and has an internal diameter of 0.3 mm. Calculate how long the injection will take place if a force of 10 newtons is applied to the plunger which has a cross sectional area of 1 cm2. Assume streamline flow. 	 (2 ½ )
										
y) Calculate the height of the water raised by capillarity in a capillary tube of bore radius = 1 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.		 (2 ½ ) 

Q.6.B Explain the concept of capillarity. Obtain an expression for capillary rise.	      (5)
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