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· Abstract:

1) The aim of the experiment:
· To find the density of a metal practically. 

· To find the distance between the neighboring atoms of the material.
2) The method used: 
By taking a regular piece of material for example a cuboid and then measuring the three dimensions of the piece
 [ length (L) and Width (W) using a caliper. Thickness (T)] in order to find its volume. And then measuring the mass of the metal piece.
3) The main results are:

     ρ    =   8.24 ± 0.08 gm /cm3    

 

Spacing between atoms (a) = 2.24 Å
· Theory: 

Since that the density (ρ) of any material is given by the formula 

ρ =
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  .We need to calculate the volume of the block that we have . In this experiment we are going to use a cuboid block of metal so the volume is given by the equation V= L 
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where  W : width, L : Length, T : Thickness. 
Also we need to know the mass .And to find an approximate expression for the distance between atoms we will assume that the atoms are arranged in acubic lattice so if the mass of the material is M and the volume is V then the total number of atoms (N) in that piece of material is given by the equation :
N=
[image: image5.wmf]A

w

N

A

M


Where N : Number of atoms. M : Mass. 
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 : Atomic mass of the material. 
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 : Avogadro's number = 6.02 
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1023 atom\mole.

By assuming that each atom is contained a box  of volume  a3, where a is the side of the cube ,we can calculate the spacing between neighboring atoms (a);
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       a : Spacing between atoms. 
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 : Atomic weight. 
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 : Avogadro's number = 6.02 
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1023 atom\mole. ρ : the density .

To find the error in density we use : 
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Also the uncertainty in volume could be found using : 
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· Procedure:

A piece of metal was obtained, then the Vernier caliper was used to measure it's length (L) and it's width (W), then the micrometer was used to measure it's thickness (T) and each one of these measurements was repeated six times from different places. If the measurements were in mm units they were divided by 10 to be in cm. Then to measure the mass of the metal piece balance scale was used. At the end all the measurements were listed in custom tables to be used later in the calculations .

· Data: 
Mass (M) = 170.10 ±  0.05    gm
	
	1.
	2.
	3.
	4.
	5.
	6.
	Average

	Length L
(cm)
	5.870
	5.895
	5.900
	5.910
	5.915
	5.910
	5.900


	Width W 

(cm)
	4.820
	4.810
	4.815
	4.770
	4.735
	4.730
	4.780

	Thickness T

(cm)
	0.731
	0.751
	0.724
	0.730
	0.728
	0.733
	0.732


· Calculation:
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5.900 ×  4.780 ×0.732=20.64 cm3
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· Results and Conclusion:

ρ    =   8.24 ± 0.08 gm /cm3    

 

Spacing between atoms (a) = 2.24 Å
Discrepancy = |my result – true value | (
|8.24-7.6| = 0.64> 2 
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error ( 0.64 > 0.16 

My result was unaccepted because the density of iron (cast) is 7.6 

And my result is too far from it I guess that something has gone wrong .there are so many possibilities but the most likely to happen is a mistake in measurement .

1. Measurements were taken from different places of the metal. Because the metal piece wasn't exactly regular in all the locations.

2. When the mass and other measurements were measured using the balance scale, caliper and the micrometer, there was a systematic error which affected on the real value. And a random error could have occurred because of the person who took the measurement when using the devices for the first time.

3. If better caliper, micrometer and balance scale were used then the measurements and the taken values (Thickness, Width, Length, Mass)  could have been more accurate. Thus the calculations and the results could have been more true and accurate.
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