


1. (b)Let surface tension 
	 = Ea Vb Tc
	equating the dimension of LHS and RHS

	
	M1L0T–2 = MaL2a+b T–2a – b + c
		a = 1, 2a + b = 0,	–2a – b + c = –2 
		a = 1, b = – 2 c = – 2
2. (d)VC = xyrz

	critical velocity is given by  
	so, x = 1
	y = –1
	z = –1

3. 
(a)  = MLT–2 dimentionally 

	so	= ML3T–2

	G = L3T–2M–1		so 	= L3T–2

	C = LT–1		 = L

4. 
(b)
	n1 u1 = n2 u2

	 128 

	 

	= 

	= 128 × 20 × = 40

5. (a)Let 	Y = f(V, F, A)
		Y = K Vx Fy Az,	K  Unit less  
		[Y] = [V]x [F]y [A]z 
		[ML–1T–2] = [LT–1]x [MLT–2]y [LT–2]z 
		[M] [L–1] [T–2] = [M]y [Lx+y+z] [T–x–2y–2z]
		y = 1, x + y + z = –1	;	–x – 2y – 2z = 2 
		x + z = –2			x + 2y + 2z = 2
		z = 2, x = –4			x + 2z = 0			[Y] = [V–4 F A2]	
6. 
(d)

	= 

	= 

7. (b)[ML2T–2]
	[hc] = [ML3T–2]
	[c] = [LT–1]
	[G] = [M–1L3T–2]	

8. (a)A  = b	= 10.0 × 1.00 = 10.00 



	 =  +  





	 =   +  		A = 10.00  = 10.00  = ± 0.2 cm2. 

9. (b)[image: ]	

		


	Given  :    2%  = ± 2 × 10–2  	 = ± 1% = ± 1 × 10–2  


	 = 
	= 2 × 10–2  + 3 × 10–2		= 5 × 10–2  = 5%

10. 
(a)  (A) g = 42 	

	 = 2%  = ± 2 × 10–2  	

	  = ± 3% = ± 3 × 10–2 



	    =  +  = 2 × 10–2 + 2 × 3 × 10–2  = 8 × 10–2 = ± 8 % 

11. (b)  t = 0.2 s. 
	t = 25 s 




	T =      =  =  = 0.8 %

12. (a)
[image: ]
	v = bh 

	


	=  = 

13. 
(d)

		

		

	t = 




	 =  +  + 
	= 10–2 + 2 × 3 × 10–2 + 3 × 2 × 10–2 	

	= 13 × 10–2  	%  in t  =  × 100 = 13%

	= 13 × 10–2  	% = t  =  × 100 = 13%

14. (c)D = (4.23 ± 0.01) cm
	d = (3.89 ± 0.01) cm
	t = (D – d)/2

	= 

	= 
	= (0.34 ± 0.02)/2 cm
	= (0.17 ± 0.01)cm

15. (b)m = 1.76 kg
	M = 25 m
	= 25 × 1.76 
	= 44.0 kg
	Note : Mass of one unit has three significant figures and it is just multiplied by a pure number (magnified). So result should also have three significant figures.

16. (b)R1 = (24 ± 0.5)  
	R2  = (8 ± 0.3) 
	RS = R1 + R2
	= (32 ± 0.8)  

17. (b)  = 0.5 mm
	N = 100 divisions
	zero correction  = 2 divisions 
	Reading  = Measured value  + zero correction   

	= (8 × 0.5) mm + (83 – 2) × .

	= 4 mm + 81 ×  mm
	= 4.405 mm


18. 
(a)D = 2 × 1 + 5 ×  = 2.05 cm

19. (b)From the relation

	h = ut +  gt2


	h =  gt2      g =        ( body initially at rest)
	Taking natural logarithm on both sides, we get 
	ng = n h – 2n t

	Differentiating, 
	For maximum permissible error,

	or      
	According to problem


	 = e1 and  = e2

	Therefore,  = e1 + 2e2 

20. (b)Observed reading of cylinder diameter = 3.1 cm + (d) (0.01 cm).
				= 3.14 cm

21. (c)V = 3 = (1.2 × 10–2 m)3 = 1.728 × 10–6 m–3 
	length () has two significant figure, the volume (V) will also have two significance figures. Therefore, the correct answer is 
				V = 1.7 × 10-6 m3 

22. 
(d)Density  = 



		× 100 =  =  ×100 = 4%
	After substituting the values, we get the maximum percentage error in density = 4%.
	Hence, the correct option is
23. 

(d)  =  
	In option (D) error in g is minimum and number of repetition of measurement are maximum. In this case the error in g is minimum. 

24. (d)
[image: ]
	20 VSD = 16 MCD
	1 VSD = 0.8 MSD
	Least count = MSD – VSD
		= 1 mm – 0.8 mm
		= 0.2 mm

25. (b)
26. (c)The percentage of volume of ice-cube outside the water is

		= 

		=  ×100 = 10%

27. 
(d)P = 





	 = 3  × 100 % + 2 100 % +  100 % +  × 100 %
	= 3.1 + 2.2 + 3 + 4 = 3 + 4 + 3 + 4
	= 14 %

28. 
(a)x = 
		lnx = lna + 2lnb –3lnc




		 dx = da + db – × 100




		 × 100 =  × 100 + × 100  – × 100
		= 1 + 2 × 3 – 3 (–2)
	Maximum error   =  13 %

29. 
(b) Volume of a sphere =   (radius)3

	or 	V = 
	Taking logarithm on both sides, we have 

	log V = log   + 3 log R
	Differentiating, we get 

		

	Accordingly,  = 2%

	Thus, 	 = 3 × 2% = 6%

30. 
(c)Zero error =   = 0.05 mm
	Actual measurement

	= 2 × 0.5 mm + 25 ×   – 0.05 mm
	= 1 mm + 0.25 mm – 0.05 mm = 1.20 mm. 

31. (b)The least count of length  = 0.1 cm
	The least count of time t = 0.1 s

		% error of g =  × 100



		T = 2	 	g =  	= 


		 = 	


	For student   	= 


					E =  = 


	For student   	= 


					E =  = 


	For student   	= 


				       	E =  = 
	E is least.	

32. 
(c)Least count =  = 0.01 mm
	Diameter of ball D = 2.5 mm + (20)(0.01)
	D = 2.7 mm


	 =  = 



	  ;	 = 2% + 3 

	  = 3.1%

33. 
(a)Here area is uniform, so portion of immersed height = 

	(Here : the ratio of density of body and density of water =)
	Therefore, fraction of exposed height will 


			1 –  =
34. 
(d)x = R  = 30




	 =  + + 

	x = = 0.27

35. (d)
36. (a)To find the refractive index of glass using a travelling microscope, a vernier scale is provided on the microscope.

37. (d)29 division of main scale coincides with 30 divisions of vernier scale Hence one division of vernier scale 

	=  of main scale

	= 

	=  min
	= 1 min.

38. 
(d)V = u and 


		 = 
		V = 2 f, 	u = 2f 

39. (b)Measured diameter of ball = Main scale reading + Circular scale reading × least count 
	= 5 mm + (25) × (0.01 mm) = 5.25 mm
	Actual diameter = measured diameter – zero error 
	= (5.25 mm) – (– 0.04 mm)	
	= 5.29 mm

40. 
(c)x = 


	nx = 2n A + nB  – nC – 3nD
	Differenting





	 = 2 +  +   + 


	error  xmax =  2 × 1 +  + × 3 + 3 × 4 
	=  + 16%
41. (a)Rule : I. We know all non zero digits are significant.
	Rule : II. If zero is between two non-zero digits this is also significant.
	Rule : III. If zero left to the non-zero digit they are non-significant. 
	Significant figures for number 23.023 is 5. Using I & II.
	Significant figures for number 0.0003 is 1. Using I, II & III.
	Significant figures for number 2.1 × 10–3 is 2. Using I.

42. 
(b)Least count of screw gauge =  = 0.01 mn
	Diameter - Divisions on cirular scale × least count + main scale reading

	= 52 × 
	= 0.52 mm
	diameter = 0.052 cm

43. (a)[image: ]
	R = 100 ± 5
	4R  = 400 ± 20
	Tolerance of combination is also 5%.

44. 
(a)

	



	 =  = 1.5 + 3 = 4.5%

45. (d)Pitch = 0.5 mm

	L.C. = 
	Actual value = 5.5 mm+ (48 + 3) × 5 × 10–3 mm
	= 5.755 mm 

46. (a)Least count of screw gauge = 5 m

	L.C = 

	5m = 
	N = 200   

	5m = 
	N = 200   

47. 
(c)

	

	

	 = 6.8%	 

48. (d)   = m/a3 




		 		

49. 
(d)  


	 ;	= 
	= 4.4 %

50. 
(d)Pitch fip =  = 0.5 mm


L.C. =  = mm = 0.01 mm 
= 0.001 cm
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