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1
Abstract:

1) The aim of the experiment is to measure the density of a block of metal and hence the distance between its atoms.

2) The method used is by measuring length , width , thickness and the mass of the block.

3) The main results are: 

 P = 7.781 ± 0.047 g/cm3              
Spacing between atoms (a) = 2.29×10-08 cm
Theory:
           Consider a rectangular block of metal with width (w) , length (l) and thickness (t) .Then its volume is given by   v = l×w×t and its density (P) can be found by P = mass(m)/volume(v).

            It should be emphasized that one mole of substance contains Avogadro’s number (NA) which equals 6.02×1023 atom/mole , so the atomic mass (Aw)contains (NA)of atoms.

Hence N = m×NA / Aw …….(1) where N is the total numbers of atoms.    
            Before going to conclusions , let us suppose that atoms are contained inside a box of volume a3, when a is the side of cub. Hence,    v = N×a3        a3 = v/N……..(2) then , substitute  (1) into (2) to get the following equation 

a3 = v×Aw/M×Na        a =(v×Aw/M×NA)⅓ since  P =m/v then                   a = (Aw/P×NA) ⅓ .  Uncertainties can be calculated  from                   ∆P =P(∆m/m + ∆v/v) and 
∆v = v(∆l/l + ∆w/w + ∆t/t).

2
Procedure:
    First of all , I was got a block of metal , vernier caliper and micrometer . Then , both length and width were measured six times from different places , thanks to vernier  caliper . After that , thickness was measured by micrometer. Later , the mass of the block was found by reading the balance scale provided to me.
     Finally , the data we obtained were interprefled in the following table.      
	average
	M = 26.33± 0.05g

	4.912
	4.915
	4.900
	4.920
	4.910
	4.910
	4.920
	Length l

     (cm)

	1.761
	1.760
	1.755
	1.750
	1.750
	1.770
	1.780
	Width w

     (cm)

	0.3922
	0.393
	0.393
	0.392
	0.392
	0.392
	0.391
	Thickness T

     (cm)


Data:

L = 4.912 cm               W = 1.761 cm                   T = 0.3922 cm 
σN-1(L) = 7.58×10-03 cm     σN-1(W) = 1.2×10-02  cm                        σN-1(T) = 7.53×10-04  cm


∆L =3×10-03  cm              ∆W = 5×10-03  cm         ∆T = 3×10-04  cm

V = L × W × T = 3.393 cm3 

∆V =V(∆L/L+ ∆W /W+∆T /T) = 3×10-03   cm3
P = M/V = 26.33/3.393 = 7.760 g/cm3                        
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     ∆P = P(∆M/M + ∆V/V)                                                                                                                                     .          = (0.05/26.33 + 0.003/3.393)×7.760=0.007g/cm3     
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a(spacing) =(Aw/P×NA) ⅓ = (55.847/7.760×6.02×1023)
                                         =  2.29×10-08 cm = 2.29 A
Results and Conclusion :

P = 7.781 ± 0.047 g/cm3     

a(spacing) = 2.29×10-08 cm

       Although the measured value was a bit more out of the range within the experimental error , the above – mentioned calculations led us to know that the block is steel .

       Of course , measurements should be repeated five times or more in order to be certain from the read values we got as the metal block’s sides are not completely equal .
        Finally , if you want to get precise values , be sure from calibration ,reading correctly and calculations .
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