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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. Draw neat illustrative diagrams wherever necessary in support of your answers.

Q. 1.  Answer any five of the following.		    (10)

a) What do you understand by Conservative force field? Give one example.
b) Write an equation of motion using Newton’s law for: 
              i) a body falling freely  ii) where force is velocity dependent.
c) State the momentum theorem.
d) A block of 400kg mass is placed on a 300 inclined plane is acted upon by a force of  
     4800 N at 300 with the incline .If the coefficient of friction is 0.2 .find the acceleration 
     of the  block. g=10m/s2
e) On what factors does the range of a satellite depend?
f) A motor cyclist rides in a vertical circle inside a hollow sphere of radius 5m.What is 
    the minimum speed the motor cycle must have at the highest point so as not to loose 
    contact with the sphere at this point?
g) How does the range in resistive and non-resistive medium differ?

Q. 2.  Answer any five of the following.	               (10)

a. Bring an analogy between inertial mass and moment of inertia. 
b. State parallel axis and perpendicular axis theorems of moment of inertia. 
c. What is elasticity? State Hook’s law of elasticity. 
d. Discuss briefly the importance of knowledge of flexural rigidity in construction 
     engineering. 
e. What is poisons ratio? What are its limiting values? 
f. Define surface tension. What is its unit? 
g. What are the forces that a molecule of a liquid in a container experience? 

Q.3. 
A. Arrive at the equation for a motion of free fall near the surface of the earth.  What is terminal velocity? What factors does it depend on?					    (10)
OR
A. Show that a projectile follows a parabolic path. Arrive at the expression for range of the projectile. What factor would decide the maximum range for a given velocity?     (10)

B. Answer any one of the following.							      (5)
i) A body of mass 1kg is attached to a string 2 meters long .When the string is horizontal body is allowed to fall Calculate kinetic energy of the body when string  makes an angle of 1) 60o  2) 0o  with the vertical
				
ii) A body of mass 20 kg slides down an inclined plane without acceleration the inclination of the plane with the horizontal is 10o. Find the acceleration of the body when the inclination is changed to 30o. 								


Q.4. 
A. Arrive at the general expression tension in a string with mass at one end tracing a  
    vertical path. What would this value be for two cases 1) when mass is at the lowest 
    point of the vertical circular path? 						               (10)
OR
A. Show that for a Loop the loop the minimum velocity of the body at the lowest point of 
    the track to complete the circle should be √5gr.And the minimum height from the 
    bottom of the track so that it completes its  circular  path without losing this  track is  
    5r/2, where r is the radius of the circular track.				               (10)

B. Answer any one of the following.					                            (5)
i) A bucket containing water is whirled in the vertical circle of radius 0.6 metre. Find the 
    minimum velocity of the bucket at the highest point if  water does not fall off the 
     bucket at this position even if the bucket is inverted.			
ii)  Arrive at the expression for velocity in polar co-ordinates. 	
Q.5.
A. Show that an elongation strain and a compression stain in two mutually perpendicular directions give rise to shear θ.								    (10)
OR
A. Derive an expression for couple per unit twist for a cylindrical rod clamped at one end and twisted at the other end. 								    (10)
B) Answer any one of the following							      (5)

i)  The Inter-molecular distance between two atoms of a hydrogen molecule is 0.77 Ǻ and mass of proton is 1.67x10-27 kg. Calculate the moment of inertia of the molecule.
ii) A beam 120 cm long resting on 2 knife edges at its two ends, depresses at the center by 1.5 cm when loaded with 3 kg load. Calculate the critical load when it is used as a column with hinged ends.
								
Q.6.
A.     Explain with necessary theory any one method of determination of surface tension and any one method of angle of contact.					                          (10)
OR
A.   Assuming that the flow of a liquid through a capillary tube is horizontal and laminar, derive an expression for the velocity of flow of the liquid in the capillary tube.           (10)

B)  Answer any one of the following.							      (5)
i) 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.

ii) A metal plate 100 cm2 in area rests on a layer of oil 1mm thick. Find the force required to move the plate with a velocity of 3 cm/s. Viscosity of oil = 15 poise.
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