


1. (a)
2. (a)  U(x) = x2 – 4x
	F = 0

	 = 0
	2x – 4 = 0	x = 2

		 =  2 > 0 	
	i.e. U is minimum hence x = 2 is a point of stable equilibrium.	

3. 

(b)dU =  = – 


	Also by reverse method using Fx =  and Fy = , only (B) option satisfies the criteria

4. (d)Only the following statements are true from  definition of a conservative force.
	"Its work is zero when the particle moves exactly once around any closed path".
	"Its work depends on the end points of the motion, not on the path between".  

5. 
(b)
	So,	FA = positive   , FB = negative  


6. 
(d)F = – 

		dU = – F . dx 	or 	U(x) = –


			U(x) =  – 

		U(x) = 0 	and 	  x = 0 and  	  x = 

		U(x) = negative for   x >   
	From the given function we can see that 
	F = 0 at x = 0 i.e. slope of U-x graph is zero at x = 0. Therefore, the most appropriate option is (D).
7. (b)W = (2000 sin 15º) × 10 = 5176.8 J

8. (d)W1 = work done by spring on first mass  
	W2 = work done by spring on second mass 
	W1 = W2 = W (say)
	W1 + W2 =  Ui – Uf 

	2W = 0 –  Kx2 

	W =   – 


9. 

(a)h =  gt2,  	W = mgh = mg , W = Kf – Ki 




	 = Kf –  mu2, 	Kf =  mu2 + 
	Hence 


10. 

(b)–F x = 0 –  m (b)2 	and  – FS = 0 – 2 

	So  = 2,		S = 2x


11. 

(a)V  = – Kx, 
	V2 – u2 = –  Kx2 



	 mu2 –  mV2 =  mK x2 
	Loss   x2	 	

12. 
(a)(mg sin ) x –  dx = 0 

	sin  x = o  cos  


	x tan   = 0 ,	x =   	 

13. 
(c)A = area under the curve   =   


	 =  = mgymax 
	 ymax = 11 m


14. (c)Potential energy depends upon positions of particles

15. 


(a) K2 x2 +  K1x2 =  m v2 

	v =  

16. 

(c)  mg = Kx , U =  Kx2 = 

17. (c) For m,	N cos  = mg 
	For M , N sin  = kx

	So  tan  = 


	so    Kx2 = 
 

18. 



(a)T = Kx , U =  Kx2 =  K  = 

19. 


(a)mg (h + ) =  K 

20. 
(c)	.... (i)


	 (2m) (u + 1)2 =mv2	....(ii)

	From (i) and (ii)   (i) (ii)   u =  


21. (b)Let x be the maximum extension of the spring. From conservation of mechanical energy : 
	decrease in gravitational potential energy = increase in elastic potential energy   
		[image: ]

				Mgx = kx2 							

	or  			x = 


22. 
(a) From F =   ls 

		

		U(x) = 
	as  tSls	U(0) = 0  
	Therefore, the correct option is (A).  

23. 
(c)


		 × 4 × 3 –  × 1.5 × 2 = pf – 0

		pf = 6 – 1.5 = 


	K.E. =  =   ; 	K.E. = 5.06 J
24. 
(d) Net force on body  

	


	Kinetic energy  = 


25. (c)
26. (b)Gravitational force is conservative 
	so blfy,	W1 = W2 = W3 


27. (c)WR + WG = 0, – Rd + mg (h + d) = 0

	R = mg (1 + )

28. (b)[image: ]
	From position A to C 
	wall = k 
	wf + wg = 0
	F(0. 2) – mg(2 + 0.2) = 0

	F = 
	F = 22 N

29. (a)Here 
	Mass per unit length of water,  = 100 kg/m
	   = 100 kg/m
	Velocity of water, v = 2m/s
	  v = 2m/s

	Power of engine, P =  

	  P =  
			    = 400W


30. (d) Power delivered in time T is 
	            P = F.V. = MaV

	or    	P = MV   PdT = MVdV


	         PT =   or P = 

31. (d)
32. (b) for equilibrium  

	

	 

	r = 
	for stable equilibrium  

	 should be positive for the value of r.  

	here  is +ve value for 

		  So

33. (b)Constant power of car   P0 = F.V. = ma.v

	P0 = 
	P0 dt = mvdv

	P0.t = 

	v =  

	


34. 

(d) a =  = 0.01x =  

	So, 

	
	= 4.5 – 2 = 2.5

	 = 10 × 2.5 J = – 25 J


	 = 
	= 500 – 25J = 475 J

35. 
(b)If extension is same  W =  K x2  	so WP > WQ   

	If spring force is same  W = 		so WQ > WP   

36. 
(d)

	w = Pt =  

	so.		

	Hence 	

	so from = 

37. 
(d) 

	= 

	

	 = 
	= 8 – 3 = 5J
38. (d) wg = mgh = 10–3 × 10 × 103 = 10 J


	wall  = KE =  × 10–3 × 50 × 50 =  = 1.25 J
	wg + wR
	wR = – 10 + 1.25 J J = – 8.75 J

39. (c) Area of curve from x = 0 to x = 8
	= (20 × 5) + 10(c) = 130
	Work energy theorem



	130 = ××

	So	1 =   23 m/sec
	Now we can observe that total are from x = 8 to x = 12 is negative. So velocity at x = 12 will be less than 23 m/sec.

40. (c)K.E. = ct

	mv2 = ct

	= ct

	P = 



	F =   × 

	.

41. (c) Work done is streching the rubber band


	W=  =  

42. (c)Let m mass of fat is used.
		m(3.8 × 107) [image: ] = 10(9.8)(a) (1000)
	m = [image: ]
	= 12.89 × 10–3 kg


43. 
(b)
	Given that 

	
	 = 0.29


	x =  3.5 m

44. (b)



	a =  = 6t

	 = 6t
	dv = 6tdt

	

	v =  = 3
	W = KE = KF – Ki  

	= (a)(c)2 = 4.5 J

45. (d) F = –Kv2

	

	

	After 10s, 	KE = 

				   v = 

	


			k = 
	k = 10–4 kg m–1

46. 
(c)	
When tc Vmax.  accn = 0

 x = 
Apply work energy theore
Wsp = WF = K.E.

–Kx2 + F.x = K.E.





–K  = 



 = 

 = Vmax.


47. 
(d)

N – mg  = 

	



	s = ut +  at2 	= 0 + = 



	WN = =  

48. 
(b)work done by force cy } =  =  = 12 J 
	By work energy theorem , Wall = K
	12 J = Kf – Ki	 12 + Ki = Kf 	  
	 Kf = 12 + 3 = 15 J


49. (b)4000 × V + mg × V = P

	 = V

	V = 1.86 m/s.  m/s.

50. (d)Net force on motor will be
	Fm = [920 + 68(10)]g + 6000
	     = 22000 N
So, required power for motor 
 	Pm = .
	      = 22000 x 3
	      = 66000 watt
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