


1. A particle is moving in a potential region given by U = K (x² + y² + z²). The force acting on the particle is given by-


	(a)  	(b) 	


	(c) 	(d) 


2. The potential energy of a particle varies with x according to the relation U(x) = x2  4 x. The point x = 2 is a point of :									
(a) stable equilibrium 				(b) unstable equilibrium 
	(c) neutral equilibrium 				(d) none of above

3. 
The potential energy function associated with the force  is :
	(a) U = – 2x2 y				(b) U = – 2x2 y + constant	
	(c) U = 2x2 y + constant			(d) not defined


4. One of the forces acting on a particle is conservative then which of the following statement(s) are true about this conservative force				
(a) Its work is non zero when the particle moves exactly once around any closed path.
	(b) Its work equals the change in the kinetic energy of the particle
	(c) Then that particular force must be constant.
	(d) Its work depends on the end points of the motion, not on the path between.    


5. Potential energy v/s displacement curve for one dimensional conservative field is shown. Force at A and B is respectively.
							[image: ]
	(a) Positive, Positive 			(b) Positive, Negative
	(c) Negative, Positive			(d) Negative, Negative 


6. A particle, which is constrained to move along the x-axis, is subjected to a force in the same direction which varies with the distance x of the particle from the origin as F(x) = –kx + ax3. Here k and a are positive constants. For x   0, the functional form of the potential energy U(x) of the particle is 
		(a) [image: ]    (b) [image: ] 
		(c) [image: ](d) [image: ]


7. The work done in slowly pulling up a block of wood weighing 2 kN for a length of 10m on a smooth plane inclined at an angle of 15º with the horizontal by a force parallel  to the incline is
	(a) 4.36 kJ		(b) 5.17 kJ		
	(c) 8.91 kJ		(d) 9.82 kJ


8. Two equal masses are attached to the two ends of a spring of spring constant k. The masses are pulled out symmetrically to stretch the spring by a length x over its natural length. The work done by the spring on each mass during the above pulling is


	(a) kx2		(b) – kx2		


	(c) kx2		(d) –kx2


9. A particle is dropped from a height h. A constant horizontal velocity is given to the particle. Taking g to be constant every where, kinetic energy E of the particle with respect to time t is correctly shown in
	(a) [image: ]	(b) [image: ]	
	(c) [image: ] 	(d) [image: ]


10. A body moving at 2 m/s can be stopped over a distance x. If its kinetic energy is doubled, how long will it go before coming to rest, if the retarding force remains unchanged ?
	(a) x			(b) 2x			
	(c) 4x			(d) 8x


11. A particle moves in a straight line with retardation proportional to its displacement. Its loss of kinetic energy for any displacement x is proportional to
	(a) x2			(b) ex			
	(c) x			(d) logex  


12. A small mass slides down an inclined plane of inclination  with the horizontal. The co-efficient of friction is  = 0 x where x is the distance through which the mass slides down and 0 is a constant. Then the distance covered by the mass before it stops is:


	(a) tan 		(b) tan 		


	(c) tan 		(d) tan 


13. A toy car of mass 5 kg starts from rest and moves up a ramp under the influence of force F (F is applied in the direction of velocity) plotted against displacement x. The maximum height attained is given by
			[image: ]	[image: ]	
	(a) ymax = 20 m		(b) ymax = 15 m		
	(c) ymax = 11 m		(d) ymax = 5 m


14. __________________ of a two particle system depends only on the separation between the two particles. The most appropriate choice for the blank space in the above sentence is 
	(a) kinetic energy				(b) total mechanical energy
	(c) potential energy				(d) total energy


15. A block of mass m is attached to two unstretched springs of spring constants k1 and k2 as shown in figure. The block is displaced towards right through a distance x and is released. Find the speed of the block as it passes through the mean position shown. 
				[image: ]


	(a)  		(b)  	


	(c) 	(d) 


16. A spring of spring constant k placed horizontally on a rough horizontal surface is compressed against a block of mass m placed on the surface so as to store maximum energy in the spring. If the coefficient of friction  between the block and the surface is µ, the potential energy stored  the spring is :


	(a) 		(b) 		


	(c) 		(d)  


17. A wedge of mass M fitted with a spring of stiffness ‘k’ is kept on a smooth horizontal surface. A rod of mass m is kept on the wedge as shown in the figure. System is in equilibrium. Assuming that all surfaces are smooth, the potential energy stored in the spring is :
		[image: ]


	(a) 		(b)  		


	(c) 		(d) 


18. The spring extends by x on loading, then energy stored by the spring is (if T is the tension in spring and k is spring constant).


	(a) 			(b) 		


	(c) 			(d) 


19. 
A body of mass m dropped from a certain height strikes a light vertical fixed spring of stiffness k. The height of its fall before touching the spring if the maximum compression of the spring is equal to  is :


	(a) 		(b) 		


	(c) 		(d) 


20. A running man has half the kinetic energy of that of a boy of half of his mass. The man speeds up by 
1 m/s so as to have same kinetic energy as that of the boy. The original speed of the man will be


	(a) 		(b) ( – 1)m/s		


	(c)  	(d) 


21. An ideal spring with spring-constant k is hung from the ceiling and a block of mass M is attached to its lower end. The mass is released with the spring initially unstreched. Then the maximum extension in the spring is 
	(a) 4 Mg/k		(b) 2 Mg/k		
	(c) Mg/k		(d) Mg/2k
	

22. A particle moves under the influence of a force F = kx in one dimensions (k is a positive constant and x is the distance of the particle from the origin). Assume that the potential energy of the particle at the origin is zero, the schematic diagram of the potential energy U as a function of x is given by 
	(a) [image: ] 	 (b) [image: ]	
	(c) [image: ]    (d) [image: ] 
	

23. A block of mass 2 kg is free to move along the x-axis. It is at rest and from t = 0 onwards it is subjected to a time-dependent force F (t) in the x direction. The force F (t) varies with t as shown in the figure. The kinetic energy of the block after 4.5 seconds is :			


	(a) 4.50 J		(b) 7.50 J		
	(c) 5.06 J		(d) 14.06 J


24. A body of mass 10kg at rest is acted upon simultaneously by two forces 4 N and 3N at right angles to each other. The kinetic energy of the body at the end of 10 sec is		
(a) 100 J		(b) 300 J		
(c) 50 J			(d) 125 J


25. When work is done on a body by an external force, its
	(a) Only kinetic energy increases
	(b) Only potential energy increases 
	(c) Both kinetic and potential energies may increase
	(d) Sum of kinetic and potential energies remains constant


26. If W1, W2 and W3 represent the work done in moving a particle from A to B along three different paths 1, 2, 3 respectively (as shown) in the gravitational field of a point mass m, find the correct relation between W1, W2 and W3 
						[image: ]
	(a) W1 > W2 > W3	(b) W1 = W2 = W3	
	(c) W1 < W2 < W3	(d) W2 > W1 > W3

27. An open knife edge of mass ‘m’ is dropped from a height ‘h’ on a wooden floor. If the blade penetrates upto depth ‘d’ into the wood, the average resistance offered by the wood to the knife edge is 

	(a) mg			(b) mg 		


	(c) mg			(d) mg


28. A ball of mass 0.2 kg is thrown vertically upwards by applying a constant force by hand. If the hand moves 0.2 m while applying the force and the ball goes upto 2m height further, find the magnitude of the force. Consider g = 10 m/s2. 						
(a) 20 N 		(b) 22 N 		
(c) 4 N 			(d) 16 N


29. An engine pumps water through a hose pipe. Water passes through the pipe and leaves it with a velocity of 2 m/s. The mass per unit length of water in the pipe is 100 kg/m. What is the power of the engine? 							
	(a) 400 W 		(b) 200 W		
	(c) 100 W		(d) 800 W


30. A particle of mass M, starting from rest, undergoes uniform acceleration. If the speed acquired in time T is V, the power delivered to the particle is  				


	(a) 		(b)  		


	(c) 		(d) 


31. The potential energy of a system increases if work is done :		
	(a) upon the system by a nonconservative force
	(b) by the system against a conservative force
	(c) by the system against a nonconservative force
	(d) upon the system by a conservative force


32. 
The potential energy of particle in a force field is  where A and B are positive constants and r si the distance of particle from the centre of the field. For stable equilibrium, the distance of the particle is  :  
	(a) B / 2A	(b) 2A / B		
	(c) A / B		(d)B / A

33. A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car has a constant magnitude P0. The instantaneous velocity of this car is proportional to : 
(a) t2P0			(b) t1/2			

(c) t–1/2			(d) 


34. A block of mass 10 kg, moving in x direction with a constant speed of 10ms-1, is subject to a retarding force F = 0.1 x J/m during its travel from x = 20 m to 30 m. Its final KE will be:	
	(a) 450 J		(b) 275 J		
	(c) 250 J		(d) 475 J



35. Two similar springs P and Q have spring constants KP and KQ, such that KP > KQ. They are stretched, first by the same amount (case a), then by the same force (case b). The work done by the springs WP and WQ are related as, in case (a) and case (b), respectivel
	(a) WP = WQ ; WP = WQ 				(b) WP > WQ ; WQ > WP 			
	(c) WP < WQ ; WQ < WP 				(d) WP = WQ ; WP > WQ 


36. A particle of mass m is driven by a machine that delivers a constant power k watts. If the particle starts from rest the force on the particle at time is : 			


(a) 		(b) 		


(c) 		(d) 


37. 


A particle moves from a point  to  when a force of  is applied. How much work has been done by the force
	(a) 2J			(b) 8 J			
	(c) 11 J			(d) 5 J


38. Consider a drop of rain water having mass 1 g falling from a height of 1 km. It hits the ground with a speed of 50 m/s. Take 'g' constant with a value 10 m/s2. The work done by the (i) gravitational force and the (ii) resistive force of air is :					
	(a) (i) – 10 J	(ii) – 8.25 J			(b) (i) 1.25 J	(ii) – 8.25 J
	(c) (i) 100 J	(ii) 8.75 J			(d) (i) 10 J	(ii) – 8.75 J


39. An object of mass 500 g, initially at rest, is acted upon by a variable force whose X-component varies with X in the manner shown. The velocities of the object at the points X = 8 m and X = 12 m, would have the respective values of (nearly)		 
[image: ]
	(a) 18 m/s and  24.4 m/s 			(b) 23 m/s and  24.4 m/s			
	(c) 23 m/s and  20.6 m/s			(d) 18 m/s and  20.6 m/s


40. At time t = 0s a particle starts moving along the x-axis. If its kinetic energy increases uniformly with time ‘t’, the net force acting on it must be proportional to :			
	(a) constant 		(b) t			


	(c) 			(d) 
	

41. When a rubber-band is stretched by a distance x, it exerts a restoring force of magnitude F = ax + bx2 where a and b are constants. The work done in stretching the unstretched rubber-band by L is : 

	(a) aL2 + bL3		(b)  (aL2 + bL3) 	


	(c)  		(d) 
	

42. A person trying to lose weight by burning fat lifts a mass of 10 kg upto a height of 1 m 1000 times. Assume that the potential energy lost each time he lowers the mass is dissipated. How much fat will he use up considering the work done only when the weight is lifted up ? Fat supplies 3.8 × 107 J of energy per kg which is converted to mechanical energy with a 20% efficiency rate. Take g = 9.8 ms–2 
	(a) 6.45 × 10–3 kg 				(b) 9.89 × 10–3 kg		
	(c) 12.89 × 10–3 kg				(d) 2.45 × 10–3 kg


43. A point particle of mass m, moves along the uniformly rough track PQR as shown in the figure. The coefficient of friction, between the particle and the rough track equals . The particle is released, from rest, from the point P and it comes to rest at a point R. The energies, lost by the ball, over the parts, PQ and QR, of  the track, are equal to each other, and no energy is lost when particle changes direction from PQ to QR.				


			
	(a) 0.2 and 3.5 m				(b) 0.29 and 3.5 m		
(c) 0.29 and 6.5 m				(d) 0.2 and 6.5 m


44. A time dependent force F = 6t acts on a particle of mass 1kg. If the particle starts from rest, the work done by the force during the first 1 sec. will be : 					
(a) 18 J			(b) 4.5 J		
(c) 22 J			(d) 9 J


45. 
A body of mass m = 10–2 kg is moving in a medium and experiences a frictional force F = –kv2. Its initial speed is v0 = 10 ms–1. If after 10 s, its energy is ,the value of  k will be 
	(a) 10–1Kg m–1s–1	(b) 10–3Kg m–1		
	(c) 10–3Kg s–1 		(d) 10–4Kg m–1


46. 
A block of mass m, lying on a smooth horizontal surface, is attached to a spring (of negligible mass) of spring constant k. The other end of the spring is fixed, as shown in figure. The block is initially at rest in its equilibrium position. If now the block is pulled with a constant force F, the maximum speed of the block is :											


	(a) 		(b) 		


	(c) 		(d) 

47. 
A block of mass m is kept on a platform which starts from rest with constant acceleration g/2 upward, as shown in figure. Work done by normal reaction on block in time t is : 

	(a) 		(b) 0			


	(c) 		(d)   


48. 

A particle which is experiencing a force, given by , undergoes a displacement of . If the particle had a kinetic energy of 3J at the beginning of the displcement, what is kinetic energy at the end of the displacement ? 			
(a) 9 J			(b) 15 J		
(c) 10 J			(d) 12 J 



49. A 60 HP electric motor lifts an elevator having a maximum total load capacity of 2000 kg. If the frictional force on the elevator is 4000 N, the speed of the elevator at full load is close to : (1 HP = 746 W, g = 10 ms–2)					
	(a) 1.5 ms–1	  	(b) 1.9 ms–1 	  	
	(c) 2.0 ms–1	  	(d) 1.7 ms–1


50. An elevator in a building can carry a maximum of 10 persons, with the average mass of each person being 68 kg. The mass of the elevator itself is 920 kg and it moves with a constant speed of 3 m/s.  The frictional force opposing the motion is 6000 N. If the elevator is moving up with its full capacity, the power delivered by the motor to the elevator (g = 10 m/s2) must be at least :
(a) 62360 W		(b) 56300 W		
(c) 48000 W		(d) 66000 W
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