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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What are the conditions keeping a two force system under equilibrium?
	[3M]

	2.
	Why is the coefficient of static friction greater than the coefficient of kinematic friction?
	[3M]

	3.
	Define a truss and state the applications of trusses.
	[3M]

	4.
	How Centroid does differ from Centre of Gravity?
	[3M]

	5.
	 State and explain the Radius of Gyration?
	[3M]

	6.
	Establish the relationship between Angular motion and linear motion.
	[2M]

	7.
	State and prove the Lame’s theorem?
	[2M]

	8.
	Distinguish between cantilever and simply supported trusses with neat sketch
	[2M]

	9.
	Explain the term of Second moment of Inertia.
	[2M]

	10.
	 State and explain D'Alembert's principle.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	A roller of radius 40 cm of weight 3000 N is to be pulled over a rectangular block of height 20 cm as shown in Fig.01 by a force P applied horizontally at the centre of roller. What would be the magnitude of this force? Also determine the least force and its line of action at the centre of the roller for turning the roller over the rectangular block.
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	[10M]

	
	
	
	

	12.
	
	A uniform ladder 4.8 m long and weighing W N is placed with one end on the ground and the other against a vertical wall. The angle of friction at all contact surfaces is 20°. Find the minimum value of the angle θ at which the ladder can be inclined with the horizontal before slipping occurs.
	[10M]

	
	
	
	

	13.
	a)
	what is the advantage of method of section over the method of joints ? How will you use method of section in finding the forces in the members of a truss?

	[5M]

	
	b)
	The truss in Fig.02 is pinned to the wall at point F, and supported by a roller at point C. Calculate the force (tension or compression) in members BC, BE, and DE.



	[5M]

	
	
	
	

	14.
	
	Determine the coordinates x̄ and ȳ of centroid ‘C’ of the area between the parabola y = [image: image2.png]


 and the straight line y=x as shown in Fig.03.



	[10M]

	
	
	
	

	15.
	a)
	What is moment of inertia of the shaded area about x- axis?


	[5M]

	
	b)
	Derive the mass moment of inertia of rectangular plate having thickness‘t’ with        respect to base .
	[5M]

	
	
	
	

	16.
	
	An elevator being lowered into mine shaft starts from rest and attains a speed of 10 m/s within a distance of 15 meters .The elevator alone has mass of 500 kg and its carries a box of mass 600 kg in it. Find the total tension in cable supporting the elevator, during this accelerated motion. Also find the total force between the box and the floor of the elevator
	[10M]

	
	
	
	

	17.
	a)
	What is limiting friction? State the Laws of friction.


	[5M]

	
	b)
	Determine the reaction at the fixed end A of a cantilever for the loading shown in Fig.05.



	[5M]

	
	
	
	

	18.
	
	 A motorist travelling at a speed of 70kmph suddenly applies brakes and halts after skidding 50m. Determine:






        

i)   The time required to stop the car. 


ii) 
The coefficient of friction between the tires and the road.
	[10M]
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