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Note:  This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A. 
Part B consists of 5 Units. Answer any one full question from each unit.  Each 
question carries 10 marks and may have a, b, c as sub questions. 

 
 

PART- A 
 

 
1.a)      State parallelogram law.       [2m] 
   b)      Give equations of equilibrium in space.     [3m] 
   c)      Define the efficiency of screw jack.      [2m] 
   d)      Draw different types of flat belt drives.     [3m] 
   e)      State theorem of Pappus.       [2m] 
   f)      What is radius of gyration?       [3m] 

   g) Derive the equation 21
2

S ut at= + , where S  is the distance travelled , u is initial 

 velocity a is acceleration and t is time.     [2m] 
  h)     Derive an equation for the acceleration of a body moving down a rough inclined 
 plane.          [3m] 
   i)      Define frequency simple harmonic motion.     [2m] 
   j)      Derive work – energy equation.      [3m] 
 
 

PART B 
 
 

2. Two spheres, A and B rest in a vertical channel with their centres in a vertical 
 plane. If weight of sphere A is 1000 N and that of sphere B is 400 N, radius of 
 sphere A is 1m and that of sphere B is 0.6m, width of channel is 2.4 m, find the 
 contact forces assuming all surfaces to be smooth. 

OR 
3.       Four forces of magnitude 10kN, 15kN, 20kN and 40kN are acting at a point O as 
 shown in figure 1. The angles made by 10kN, 15kN, 20kN and 40kN with        
 x-axis are 300, 450, 600 and 900 respectively. Find the magnitude and direction of 
 the resultant force. 
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8. Two smooth inclined planes whose inclination with horizontal are 300 and 200 are 
 placed back to back. Two weights 100 N and 60 N are placed on the planes of 200 
 and 300 respectively and are connected by a cord passing over a smooth pulley. 
 Find the acceleration of the system, tension in the string and force acting on the 
 pulley. 

OR 
9. The acceleration of a particle is given by a = 6-2t2 m/sec2 the particle starts at                  
 t = 0, V0 = 0 and S = 8 m. Determine: 
 i) Velocity at t = 5 seconds 
 ii) Position at t = 5 seconds 
 iii) Distance travelled from t = 0 to t = 5 seconds. 
 
10. A vertical shaft 5 mm in diameter and 1.2 m in length has its upper end fixed to 
 the ceiling. At the lower end it carries a rotor of diameter 180 mm and weight 
 30N. The modulus of rigidity for the material of the rotor is 0.85 × 105 N/mm2. 
 Calculate the frequency of torsional vibrations for the system. 

OR 
11. A bullet fired from a gun and travelling horizontally with a velocity of 800 m/s 
 and weighing 0.4 N strikes a wooden block of weight 100N resting on  a rough 
 horizontal floor. The coefficient of friction between the floor and the block is 0.3. 
 Find the distance through which the block is displaced from its initial position. 
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