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Matter is made up of indivisible and indestructible particles called
atoms.
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An element is made up of only one kind of atom, having the same size,
mass and chemical properties.
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Compounds are made up of atoms of two or more elements, chemically
combined in fixed proportions.
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involve only the separation, combination or rearrangement of atoms;
they do not result in their creation or destruction. (law of conservation of
mass)
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0 A cathode-ray (discharge) tube, showing
the production of a beam of electrons
(cathode rays). The beam is detected by
observing the glow of a fluorescent screen.
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Charge to mass ratio  e/m = -1.75882 x 10° coulomb/g

5ol (g O piganbagSH Olniilndig S99 YL puhlone . (39 pmeiSIIN i) 9 (ygumisge bt il
39518 damdd) Qo

3 lad oo dyylett 41923 als gl & pilr e RODEIt A. Milikan ik G gy Ja
9ASIY WSy Wi (il 5iSude pllaud 21909 ale B9 .Sy

@ Fine mist of oil is
sprayed into apparatus

@ Oil droplets fall
through hole in
positively
charged plate

X-ray source

® Xx-rays knock \ 7
electrons from @ Observer times droplet’s

surrounding air, / motion and controls
which stick to © Electrically ch)rged electric field
droplet plates influence

droplet’s motion
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holes (pierced disk)
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Electron @ Positive ions that pass

through holes in cathode
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Rutherford’s
interpretation
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The atom is mostly empty space §fymd &yhl px> alaae i) -
It contains a very small, dense &fgidf oam waeiS pda 552 5yl LS Y
center called the nucleus.

Nearly all of the atom’s mass is in the 3/aul 5yl 48 glase SHS ¥
nucleus.
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The nuclear diameter is 1/10,000 to 1/100,000 times less than

atom’s radius.
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1- Electron mass=9.1094 x 10" kg.

Light particle , negative charge = - 1.6022 x 10™ C
2- Proton mass= 1.7626 x 10" kg

Positive charge + 1.6022 x 10 C  ; 1836 m,
3- Neutron mass=1.67493 x 10°" kg ; 1.00138 m,
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An atom of oxygen-16
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Hydrogen Deuteriu Tritium
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An.atontof yranium-235 An atom of uranium-238

. pglygd RS (0 —¥ -\ ) oy ysal ]
Jubal oo b wadalt Gyt AL AL 0 7 34 JSG ke Dalad B U2 1605 ualialf @lane
bl i ke UL Agaerdalt e 0 e 555 5 mg 1 SRS puacnd gyl SISO
12 atomic mass units (amu), o a glue LS 93 lawally 3| Ghe VY- Ged)lS QLS Ld ps 13
S A 513931 2y (1 Juagidd o 3ee 1858

1 amu = (1/12) mass of 2C by definition.
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The mass of one *'P atom has been experimentally determined to be
30.99376 amu.

1 mol of *'P atoms has a mass of 30.99376 g.

(1g) * (6.0233* 10% P atom / 30.99376 g ) ( 30.99376 amu / *'P atom ) =
6.022 * 10 amu

Thus 1.00 g = 6.022 x 10* amu

This is always true and provides the conversion factor between grams and
amu.
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Atomic weight = 63.5 amu for cupper
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