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All substances are made of atoms hP ô Å - q ô - f¤Å - T h - l Ý ¾ - y m -H Û - O æ zÅ -
q -» Û m ü 
Everything you see around you is made out of tiny particles called atoms. Atoms are far too small 
to be seen. Yet, we know they must be there, because of the way that substances behave.  
The ancient Greeks believed that nothing smaller than an atom could exist, so they gave them the 
name ‘atomos’, meaning ’indivisible’. 
Atoms sometimes exist single and sometimes in groups. These groups of atoms are also known as 
molecules. 
 
P-±ôºÛ-Zï-Dô¼-hÝ-¤fôP-VôÅ-ÅÞ-»ôh-q-n¤Å-ÁÛm-bà-y-lÝ¾-y-zºÛ-lÝ¾-ym-HÛ-OæzÅ-q-Á-ÇeG-¼ïhü lÝ¾-ym-
n¤Å-È-TP-VßP-VßP-»Ûm-q¼-zdïm-P-±ôÅ-¤fôP-¤Û-fÞzü »Ûm-m-»Pü hPôÅ-qôºÛ-uôh-±ß¾-¾-zdïm-mÅ-
hï-±ô-»ôh-q-ÁïÅ-fÞzü 
ÇS-¼zÅ-ˆÛ-G-¼Û;-¤Û-±ôÅ-lÝ¾-ym-¾Å-VßP-z-GP-»P-¤ïh-q-»Ûh-Vïh-‚Å-ˆÛÅ-»ôhü hï-ºi-ÅôP-®P-DôP-
±ôÅü Íï-=ô-¤ôÅü ŸïÅ-¤ÛP-dGÅ-q-¼ïhü hïºÛ-Gô-hôm-mÛ-hÝ¤-zÞ¼-GbôP-¤Û-fÞz-q-¸ï¼ü 
lÝ¾-ym-n¤Å-Ç+zÅ-¼ï-AP-q-hP-Ç+zÅ-¼ï-±ôGÅ-mP-GmÅ-ˆÛ-»ôh-¼ïhü hï-ºiºÛ-±ôGÅ-qºÛ-lÝ¾-ym-
n¤Å-¾-zÇkÝÅ-lÝ¾-»P-¸ï¼ü 
 

The Atomic Hypothesis  l Ý ¾ - y m - H Û -¼GÅ - qº Û - I â z - h ô m ü 
The idea that matter is composed of atoms goes back to the Greeks in the fifth century BC. Those 
investigators of nature wondered whether matter was continuous or not.  
We can break a rock into pebbles, and the pebbles into fine gravel. The gravel can be broken into 
fine sand, which then can be pulverised into powder. Perhaps it seemed there is a smallest bit of 
rock, an “atom” that cannot be divided further.  
Water seems to be different. We can keep dividing water into smaller drops, and there seems no 
reason why this process can’t continue forever. Nevertheless, these early “atomists” believed that 
water, too, had a smallest indivisible bit, an atom of water. 
 
zï¤-G¸ÞGÅ-ˆÛ-Iâz-V-lÝ¾-ym-»Ûm-qºÛ-zÅ¤-±ß¾-mÛ-»Û-ÁÝºÛ-„À-¤-¤-‚ãP-GôP-zM-yG-¿S-q-mÅ-»ôhü ¼P-
‚ãP-HÛ-dôG-ŸÛz-q-hï-±ôºÛ-zï¤-G¸ÞGÅ-¤Þ-¤fÞh-q-»Ûm-¤Ûm-»-¤±m-HÛ-»ôh-¼ïhü 
P-VôºÛ-lô-hÝ¤-zÞ¼-Gbô¼--mÅ-lô-ÉâG-z¸ô-fÞz-q-hP-lô-ÉâG-n¤Å-lô-ÉâG-ŸÛz-qô-Nå¼-fÞzü lô-ÉâG-ŸÛz-qô-
zTG-mÅ-‚ï-¤-‚ãP-z-hP-‚ï-¤-ºfG-mÅ-f¾-ŸÛz-z¸ôÅü w¾-Vï¼-lô-¾ºP-VßP-ÁôÅ-»ôh-q-ºiü ºhÛ-mÛ-
lÝ¾-ym-¼ïhü hï-mÛ-h-hÝP-V-zGôÅ-¤Û-fÞz-q-ŸÛG-¼ïhü  
Vß-mÛ-¤Û-ºi-z-»Ûm-q-ºiü P-±ôºÛ-Vß-mÛ-fÛG-q-VßP-PÞ-z¼-hÝ-zGôÅ-fÞzü Mãh-¼Û¤-ºhÛ-¤Þ-¤fÞh-mÅ-ºIô-¤Û-
fÞz-qºÛ-Mã-¤±m-TÛ-»P-¤Ûm-ºhÝGü hï-¿e-mºP-ÇS-¤ôºÛ-lÝ¾-ym-±m-¼ÛG-qÅ-Vß-¾ºP-zGôÅ-¤Û-fÞz-qºÛ-V-
ÁÅ-VßP-PÞ-»ôh-q¼-zÅ¤Åü hï-mÛ-VßºÛ-lÝ¾-ym-¼ïhü 
 
Aristotle, the most famous of the early Greek philosophers, didn’t agree with the idea of atoms. 
In the fourth century BC he taught that all matter is composed of different combinations of four 
elements – earth, air, fire and water. This view seemed reasonable for in the world around us. 
Matter is seen in only four forms: solids (earth), gases (air), liquids (water), and the state of 
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flames (fire). The Greeks viewed fire as the element of change, since fire was observed to work 
changes on substances that burned. Aristotle’s ideas lasted for more than 2000 years. 
 
Íï-¼ÛÅ-=ô-=¾-¸ï¼-zºÛ-Ç‰m-IGÅ-Tm-HÛ-GÏË¼Û;-Iâz-¤fº-¬-zÅü lÝ¾-ym-HÛ-zÅ¤-±ß¾-¾-PôÅ-¾ïm-‚Å-
¤ïhü »Û-ÁÝºÛ-„À-¤-¤-‚ãP-GôP-zM-yG-zŸÛ-qºÛ-mP-¾-zï¤-G¸ÞGÅ-ˆÛ-Iâz-V-mÛ-D¤Å-µμÅ-zŸÛ-qôü Åü 
Vßü ¤ïü ½ÀâPü GÛÅ-¤fÞh-¢ô¼-¤Û-ºi-z-»Ûm-q-DôP-HÛÅ-ÇÀôz-FÛh-‚Å-»ôhü º²¤-JÀÛP-mP-¾-¿e-xôGÅ-
ºhÛ-Mã-¤±m-¿km-q-»Ûm-q¼-ÇoP-±ß¾-hÝ-ºV¼ü zï¤-GÏ¸ÞGÅ-mÛ-Pô-zô-zŸÛ-mP-¤fôP-fÞzü ¤FïGÅ-
G¸ÞGÅ-(Åü) ½ÀPÅ-G¸ÞGÅ-(½ÀâPü) GÁï¼-G¸ÞGÅ-(Vßü) hP-¤ï-½ÀzÅ-Pô-zô-¾-(¤ïü) GÏË¼Û;-
±ôÅ-zÅ¤-xôGÅ-¾-¤ï-mÛ-ºHã¼-zºÛ-D¤Å-µμÅ-¿e-zÞ-ºV¼ü GP-»Ûm-¸ï¼-m-¤ïÅ-Mã-µμÅ-¾-¤ï-ºz¼-mÅ-
ºHã¼-z-»ôP-z-zdG-ŸÛz-‚ãPü Íï-¼ÛÅ-=ô-=¾-HÛ-zÅ¤-±ß¾-mÛ-¾ô-GZÛÅ-ÇeôP-¿ËG-GmÅ-q-¼ïhü 
 
The atomic idea was revived in the early 1800s by an English chemist and schoolteacher, John 
Dalton. He explained chemical reactions by supposing all matter is made of atoms. But he and 
others of the time had no convincing evidence for their existence. All this was explained in 1905 
by Albert Einstein. Albert Einstein explained the evidence of atoms in 1905. Until Einstein’s 
explanation many prominent physicists remained sceptical of atoms. So we see that the reality of 
the atom was not established until the early twentieth century. 
 
1800 ºGô-Çeôh-hÝ-h‚Ûm-WÛü µμÅ-¢ô¼-±m-¼ÛG-q-hP-ÇÀôz-IÔºÛ-hGï-Lm-John Dalton     HÛÅ-lÝ¾-ym-HÛ-
zÅ¤-±ß¾-zB¼-GÅô-‚Å-q-¼ïhü DôP-GÛ-zï¤-G¸ÞG-n¤Å-lÝ¾-ym-HÛ-Oæz-qºÛ-±ôh-hqG-‚Å-mÅ-µμÅ-
¢ô¼-HÛ-ºHã¼-¿kôG-fôG-mÅ-ºIï¾-zXôh-GmP-z-¼ïhü »Ûm-m-»Pü DôP-hP-GŸm-hG-±ôÅ-lÝ¾-ym-»ôh-
±ß¾-Mã-¤±m-¼-vôh-‚Å-q-ŸÛG-GÅ¾-qô-¤Ûm-ºhÝGü xÛ-¾ô- 1905 ¾ô¼-Albert Einstein. HÛÅ-hï-hG-
»ôPÅ-µμôGÅ-ºIï¾-zXôh-‚Å-»ôhü Einstein’s ºIï¾-zXôh-¤-‚Å-z¼-hÝ-hPôÅ-D¤Å-±m-¼ÛG-¤DÅ-
IGÅ-Tm-n¤Å-lÝ¾-ym-Ç+ô¼-¾-»Ûh-VïÅ-zdm-qô-¤ïh-q¼-GmÅ-»ôh-¼ïhü hï-ºi-ÅôP-®P.ü hPôÅ-»ôh-
lÝ¾-ym-HÛ-º²âGÅ-Cæm-mÛ-zM-yG-ZÛ-zŸÝºÛ-ºGô-Çeôh-mP-¤-GbôGÅ-¤-‚ãP-z-P-±ôÅ-zÁh-fÞzü  
 
All matter – shoes, incenses, rice, cabbages, and nuns –any material we can think of is made of 
atoms. This is the atomic hypothesis, which now serves as a central foundation of all of science. 
 
hPôÅ-qôºÛ-n¤-q-»ôPÅ-ÅÞ-µμôGÅ-qü hqï¼-mü ¿Ë¤-hP.ü ¸Û¤-ÇtôÅü ºƒÅü ¾ô-ºDô¼-qh-±¾ü 
z®ßm-¤-»P-m-Í-mÛ-¾GÅü  hï-mÛ-lÝ¾-ym-HÛ-¼GÅ-qºÛ-Iâz-hôm-»Ûmü hÝÅ-h-¿e-»P-hï-±m-¼ÛG-GÛ-
GŸÛ-¯-G®ô-zô-ŸÛG-VGÅ-ˆÛ-»ôhü 
Questions  i Û - z ü 
1. What is matter according to the ‘Atomists’? 
Íï-=ô-¤ÛÅ-=-GŸÛ¼-z¸ÞP-GÛÅ-zï¤-G¸ÞGÅ-¸ï¼-m-GP-¼ïh-h¤ü 

2. When did the Atomic Hypothesis appear first? 
lÝ¾-ym-HÛ-¼GÅ-qºÛ-Iâz-hm-fïP-hP-qô-G-hÝÅ-º‚ãP-z-¼ïh-h¤ü 
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3. Who was Aristotle? 
Íï-¼ÛÅ-=ô-=¾-¸ï¼-m-ÅÞ-¼ïh-h¤ü 

4. What explanation did he have for the composition of matter? 
zï¤-G¸ÞGÅ-ˆÛ-Iâz-V-¾-DôP-GÛÅ-ºIï¾-zµμôh-GP-»ôh-h¤ü 

5. How long did Aristotle’s idea last? 
Íï-¼ÛÅ-=ô-=¾-HÛ-zÅ¤-±ß¾-hÝÅ-»Þm-¼ÛP-fÞP-¿ËG-fÞz-z¤ü 

6. When did the Scientists pick up the Atomic Hypothesis again? 
±m-¼ÛG-q-n¤Å-mÅ-lÝ¾-ym-HÛ-¼GÅ-qºÛ-Iâz-hôm-B¼-hÝ-G-hÝÅ-zB¼-GÅô-‚ïh-h¤ü 
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Atomic Structure l Ý ¾ - y m -H Û - h ‚ Û zÅ ü 
 
 
region, where electrons are found 
¤Pº-DÞ¾ü hïºÛ-mP-¤ô-lÝ¾-n¤Å-½‰ïh-ˆÛ-»ôhü 
nucleus, containing neutrons and protons 
¿eï-lÝ¾-mP-hÝü ¤-mÛP-lÝ¾-(z¼-lÝ¾)hP-wô-lÝ¾-»ôhü 
 
 
 
 
Atoms are made up of even smaller particles. There is a 
nucleus in the centre of each atom. The nucleus is very 

small compared with the atom as a whole. Most of the atom is empty space. If the atom was the 
size of a football pitch then the nucleus would be the size of a tiny marble at its centre. 
lÝ¾-ym-n¤Å-y-lÝ¾-¼P-¾Å-VßP-zÅ-OæzÅ-q-¼ïhü lÝ¾-ym-¼ï-¼ïºÛ-hzÞÅ-ÅÞ-¿eï-lÝ¾-ŸÛG-»ôhü lÝ¾-ym-
ÉÛ¾-qô-hP-zÇkÝ¼-hÝÅ-¿eï-lÝ¾-È-TP-VßP-z-»ôhü lÝ¾-ym-¤P-Vï-z-¾-ÇeôP-V-»ôh-q-¼ïhü G¾-ÆÛh-lÝ¾-
ym-HÛ-Vï-VßP-@P-¯ïh-qô-¾ÛºÛ-¯ïh-fP-»Ûm-m-hïºÛ-hzÞÅ-ÅÞ-»ôh-qºÛ-¿eï-lÝ¾-HÛ-Vï-VßP-mÛ-Áï¾-lô-È-TP-VßP-PÞ-
ŸÛG-hP-ºiü 
 
The nucleus contains protons and neutrons. Around the nucleus is the rest of the atom, where 
electrons are most likely to be found. Protons and neutrons have about the same mass. Electrons 
are about 2000 times lighter. 
¿eï-lÝ¾-mP-hÝ-wô-lÝ¾-hP-z¼-lÝ¾-n¤Å-»ôhü ¿eï-lÝ¾-¤fº-Dô¼-hÝ-lÝ¾-ym-¿ËG-¤-»ôhü hï-¾-¤ô-lÝ¾-
n¤Å-w¾-Vï¼-z-½‰ïh-ˆÛ-»ôhü wô-lÝ¾-hP-z¼-lÝ¾-n¤Å-¾-GhôÅ-±h-GTÛG-¤±ßPÅ-ºi-qô-»ôhü ¤ô-lÝ¾-
n¤Å-¿kz- 2000 ®¤-HÛ-»P-z-»ôhü  
 
Protons have a small positive electrical charge. Electrons have an equal but opposite (negative) 
charge. The number of protons and electrons in an atom are exactly equal, so the two equal and 
opposite charges cancel out. Atoms have no overall charge. 
wô-lÝ¾-¾-wô-dGÅ-»P-m-wôºÛ-JÀôG-DÞ¼-VßP-PÞ-»ôhü ¤ô-lÝ¾-¾-hï-¾Å-¿kôG-bï-¤ô-dGÅ-»P-m-¤ôºÛ-JÀôG-
DÞ¼-GTÛG-¤±ßPÅ-»ôhü lÝ¾-ym-mP-wô-lÝ¾-hP-¤ô-lÝ¾-IPÅ-¤P-ZÝP-GTÛG-q-»ôhü hï-ºi-ÅôP-®P-
JÀôG-DÞ¼-dGÅ-¤Û-ºi-z-GTÛG-¤±ßPÅ-GZÛÅ-GTÛG-GÛÅ-GŸm-hï-¿kôG-Çeï-¤ïh-q¼-z¸ô-GÛ-¼ïhü lÝ¾-ym-
¾-uÛ-»ôPÅ-»P-m-¼P-º²Ûm-JÀôG-DÞ¼-¤ïhü  
 
 

Questions i Û - z ü  
1. Draw the model of an atom and label the different particles. 
lÝ¾-ym-HÛ-hqï-G¸ÞGÅ-ƒÛÅ-bï-y-lÝ¾-ºi-¤Ûm-n¤Å-¾-¤ÛP-dGÅ-z;ôhü   
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2. Which are the smaller particles of an atom? 
lÝ¾-ym-HÛ-y-lÝ¾-VßP-z-n¤Å-GP-»Ûm-m¤ü 

3. Which particles does the nucleus contain? 
¿eï-lÝ¾-mP-¾-y-lÝ¾-¼ÛGÅ-GP-hP-GP-»ôhü 

4. Where are the electrons found in the atom? 
lÝ¾-ym-mP-hÝ-¤ô-lÝ¾-n¤Å-G-q¼-½‰ïh-ˆÛ-»ôh-h¤ü 

5. Which particle in an atom carries a positive charge?  
lÝ¾-ym-mP-hÝ-y-lÝ¾-GP-GÛ-wôºÛ-JÀôG-DÞ¼-ºEï¼-»ôh-h¤ü  

6. Which particle in an atom carries a negative charge? 
lÝ¾-ym-mP-hÝ-y-lÝ¾-GP-GÛ-¤ôºÛ-JÀôG-DÞ¼-ºEï¼-»ôh-h¤ü 

7. If an atom has 10 protons, how many electrons does it have? 
G¾-ÆÛh-lÝ¾-ym-ŸÛG-¾-wô-lÝ¾-10 »ôh-m-hï-¾-¤ô-lÝ¾-G-±ôh-»ôh-h¤ü 

8. Why is the atom neutral overall?  
lÝ¾-ym-¾-uÛ-»ôPÅ-»P-m-¼P-º²Ûm-JÀôG-DÞ¼-¤ïh-q-TÛ-»Ûm-m¤ü 

 
 
 
9. Explain why most of the mass of the atom is in its nucleus? 
lÝ¾-ym-mP-GhôÅ-±h-¤P-Vï-z-hïºÛ-¿eï-lÝ¾-mP-hÝ-»ôh-q-hï-¾-ºIï¾-zÁh-MôzÅ-¼ôGÅü 
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Elements D¤Å -µμÅ ü ¯ -µμÅ ü 
So atoms make up the matter we see about us. We might think that an incredible number of 
different kinds of atoms exist to account for the rich variety of substances around us. But the 
number is surprisingly small. The great variety of substances results not from any great variety of 
atoms, but from the many ways a few types of atoms can be combined – just as combinations of 
only three colours form almost every conceivable colour in a colour print.  
 
P-±ôÅ-hPôÅ-qô-¤fôP-fÞz-q-n¤Å-lÝ¾-ym-HÛ-Oæz-q-Á-bG-¼ïhü P-±ôÅ-¼P-GÛ-G»Å-G»ôm-hÝ-GmÅ-qºÛ-
MãµμÅ-¤fº-»Å-¾-Ço-±ôGÅ-q-ºhÛ-hG-Iâz-V-lÝ¾-ym-HÛ-¼ÛGÅ-IP-¾Å-ºhÅ-q-ŸÛG-»ôh-hGôÅ-q¼-
zÅ¤Å-ÆÛhü ºôm-ˆP-lÝ¾-ym-HÛ-¼ÛGÅ-HÛ-IPÅ-;-mÛ-È-¾Å-qôºÛ-VßP-PÞ-ŸÛG-¾Å-¤ïhü Mã-µμÅ-ˆÛ-n¤-
IPÅ-¤fº-»Å-q-hï-hG-lÝ¾-ym-HÛ-¼ÛGÅ-¤fº-»Å-q-¾Å-Iâz-q-¤Ûm-ŸÛP.ü lÝ¾-ym-hï-hG-ºhÝÅ-
ÇePÅ-Ço-±ôGÅ-qºÛ-hzP-GÛÅ-‚ãP-z-»Ûmü hq¼-Cæm-‚ïh-qºÛ-Ç+zÅ-¯-zºÛ-D-¤hôG-GÅÞ¤-¾Å-n¤-dôG-
mP-Á¼-zºÛ-D-¤hôG-GŸm-±P-¤-‚ãP-z-hP-¤±ßPÅ-q-»Ûmü  
 
Over 100 different kinds of atoms exist. They are different from each other because they do not 
have the same numbers of protons, neutrons and electrons. A substance made from atoms which 
all have the same number of protons is called an element. 
Atoms with the same number of protons behave in the same way chemically. Atoms with 
different numbers of protons behave differently. There are about 90 naturally occurring types of 
atoms. The remainder are made by humans.  
 
lÝ¾-ym-HÛ-¼ÛGÅ-¤Û-ºi-z-zM-¾Å-¤P-z-GmÅ-»ôhü hï-±ô-wm-±ßm-¤Û-ºi-z-»Ûm-qºÛ-Mã-¤±m-mÛ-wô-lÝ¾ 
hPü z¼-lÝ¾ü ¤ô-lÝ¾-IPÅ-¤Û-GTÛG-qºÛ-Aïm-HÛ-¼ïhü Mã-µμÅ-lÝ¾-ym-HÛÅ-OæzÅ-q-ŸÛG-¾-hï-±ôºÛ-wô-
lÝ¾-HÛ-IPÅ-GTÛG-q-»ôh-q-mü D¤Å -µμÅ ü  ¯ -µμÅ ü ŸïÅ-¸ï¼ü 
lÝ¾-ym-¾-wô-lÝ¾-IPÅ-GTÛG-q-»ôh-q-n¤Å-µμÅ-¢ô¼-Hô-uôh-±ß¾-GTÛG-¤±ßPÅ-‚ïh-ˆÛÅ-»ôhü lÝ¾-ym-
¾-wô-lÝ¾-IPÅ-¤Û-ºi-z-»ôh-q-n¤Å-uôh-±ß¾-¤Û-¤fÞm-q-‚ïh-ˆÛÅ-»ôhü ¼P-º‚ãP-mÅ-fôz-qºÛ-lÝ¾-ym-
¼ÛGÅ- 90 ®¤-»ôhü hïºÛ-¿ËG-¤-n¤Å-¤ÛÅ-z¸ôÅ-q-»Ûmü 
 


