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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.
	State triangle law of forces and Lame's theorem.
	[3M]

	2.
	 Explain with neat diagram the angle of repose.
	[3M]

	3.
	Distinguish between perfect truss and imperfect truss.
	[3M]

	4.
	 State Pappu's theorem to determine the area of surface.
	[3M]

	5.
	State the perpendicular axis theorem
	[3M]

	6.
	 What is work energy principle? Explain.
	[2M]

	7.
	What is a centrifugal tension in belt drive?
	[2M]

	8.
	Find the centroid of straight uniform wire length ‘L’ and makes angle θ with horizontal.
	[2M]

	9.
	Define mass moment of inertia and state parallel axis theorem for mass moment of inertia.
	[2M]

	10.
	A car accelerates uniformly from a sped of 30 Km/hr to a speed of 75 Km/hr in 5 seconds. Determine the acceleration of the car.
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	A 300N force is applied at C as shown in Fig.01. Determine

i. The value of angle θ for which the larger of the cable tension is as small as possible.

ii. The corresponding values of tension in the cable AC and BC.





	[5M]


	

	[5M]

	
	
	
	

	12.
	
	The motion of a particle is described by the following equation: s = t2+8t+4 and y = t2+3t2+8t+4.  
Determine the 
(i) initial velocity of the particle 


(ii) velocity of the particle at t = 2 s    and 

(iii)  acceleration of the particle at t = 3 seconds.
	[10M]

	
	
	
	

	13.
	
	Determine the forces in the truss shown in Fig.03.which carries a horizontal load of 12kN and vertical load of 18kN.



	[10M]

	
	
	
	

	14.
	a)
	Determine the centroid of following plane area as shown in Fig 04.



	[5M]

	
	b)
	From the basic principle derive the Centroid of a triangle whose base width is ‘b’ and altitude height ‘h’.
	[5M]

	
	
	
	

	15.
	
	Determine the moment of inertia of C-section shown in the Fig.05. about its centroidal x-x and y-y axes.


	[10M]

	
	
	
	

	16.
	
	Two weights 80 N and 20 N are connected by a thread and move along a rough horizontal plane under the action of a force 40N, applied to the first weight of 80N as shown in Fig.06. The coefficient of friction between the sliding surfaces of the weights and the plane is 0.3.Determine the acceleration of the weights and the tension in the thread using work-energy equation. 













	[10M]

	
	
	
	

	17.
	
	A block of weight 150 N is resting on another block B of weight 250 N and tied to the wall by a rope as shown in Fig.07. The block B is resting on horizontal floor. The static friction between blocks A and B is 0.2 and between block B and floor is 0.25. A force P whose inclination with horizontal is 30˚, is applied to block B such that motion impends. Find the magnitude of forces P and tension in the rope. 






	[10M]

	
	
	
	

	18.
	a)
	State and prove the parallel axis theorem.
	[4M]

	
	b)
	Find the mass moment of inertia of the solid cone of height ‘h’ and base radius 'R' about its axis of rotation.

	[6M]
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