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How Are Elements Arranged in the Periodic Table?
• The periodic table is a list of elements arranged in order of increasing proton (atomic) numbers. 

• A group is a vertical column of elements. The groups run from top to bottom. The periodic table 
consists of 18 groups of elements, numbered 1 to 18. 

• A period is a horizontal row of elements. The periods run from left to right. The periodic table 
consists of seven periods of elements, numbered 1 to 7. 
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Proton Number and Electronic Configuration
• An element had a proton number of 7 is in period 2 and group 15 (i.e. nitrogen). 
• Element X is located in Period 3, Group 2 of the periodic table. The electronic 

configuration of element X is therefore 
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How is the Electronic Configuration Across a 
period and Down a group?
• The number of electrons shells an element has is the same as its period 

number. 
• Elements in the same group have the same number of valence electrons. 
• Elements in Group 1 and 2 have the same number of valence electrons as 

the group number. 
• For elements in group 13 to 18 (except helium), the number of valence 

electrons is the group number minus 10 (e.g. chlorine has 17-10 = 7 
valence electrons). 
• The elements in the same group have similar chemical properties as 

elements with the same number of valence electrons have similar chemical 
properties. 
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Group Number and the Charge of an Ion
• The elements in Group1, 2 and 13 are metals and tend to lose 

electrons to form positive ions. The charge on ion are +1, +2 and +3 
respectively (Na+, K+, Mg2+, Ca2+, Al3+) 
• The elements in Group 15, 16 and 17 share electrons to form covalent 

bonds with non-metals and tend to gain electrons to form negative 
ions when boned to a metal. The charge on ion are -3, -2 and -1 
respectively (N3-, O2-, S2-, F-, Cl-) 
• The elements in Group 18 have full valence shells of electrons and do 

not form compounds. And the elements in Group 18 do not form 
ions. 
• The elements in Group 14 share electrons to form covalent bonds. 
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Metallic and Non-metallic Properties 
• The elements in the periodic table can be classified based on their 

metallic and non-metallic properties.

www.JimmyTuition.com 6



Metallic Properties of Elements Across a 
Period
• There is a decrease in metallic properties and an increase in non-metallic properties across a 

period. 
• An atom displays more metallic properties then it is more likely to lose electrons than to gain 

electrons. As we move across a period, the atom becomes less likely to lose electrons. This is 
because it requires more energy to lose electrons (there are more protons in the nucleus)
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Metallic Properties of Elements Down a 
Group 
• Going down a group, there is an increase in 

metallic properties and a decrease in non-metallic 
properties.
• This is because the size of the atom increases going 

down a group. Hence the outmost electrons of the 
element will be further away from the attractive 
force of nucleus. An element further down a group 
will thus lose its outmost electrons more easily. 
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Practice #1 
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Group 1 Elements – Alkali Metals 
• The elements in Group 1 are called alkali metals. 
• The alkali metals have similar properties since they belong to the 

same group. 
• Physical properties of Alkali metals:
1. Are soft and can be cut easily. 
2. Have low melting and boiling points. 
3. Have low density. Lithium, sodium and potassium float on water. 
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What Group Trend Are There for Group 1? 
• Going down the group, the melting points of the alkali metals 

decreases, 
• The density of the alkali metals generally increase. 
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Chemical Properties of Alkali Metals 
• Alkali metals are highly reactive. They are stored in oil 

to prevent them from reacting with air and water. 
• Each alkali metal has 1 valence electron. By losing this 

valence electron, it achieves the electronic 
configuration of a noble gas. 

• As we go down Group 1, the size of the atom 
increases. It is easier to lose the valence electron from 
bigger atoms. Hence, the reactivity increases down the 
group. 

www.JimmyTuition.com 12



Reactions of some alkali metals with water
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Group 17 Elements – Halogens 
• Group 17 elements are called halogens. They exist as diatomic 

molecules and are non-metals. 
• The halogens have low melting and boiling points 
• Chlorine is yellow-green gas
• Bromine is red-brown liquid 
• Iodine is purple-black solid 
• Going down the group, 
1. the melting and boiling points of the halogens increases
2. The colours become darker (colour intensities increase) 
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Chemical Properties of the Halogens
• The size of the atom increases down the 

group, this makes it more difficult for 
the nucleus to attract one more 
electron. Hence the reactivity of 
halogens decreases down the group. 
• Order of reactivity:
fluorine > chlorine > bromine > iodine > 

astatine > tennessine 
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Displacement Reaction
• Displacement reaction: a more reactive halogen will displace a less 

reactive halogen from its halide solution. The more reactive halogen 
has a greater tendency to form negative ions compared to a less 
reactive halogen. 
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Group 18 Elements – Noble Gases 
• The elements in Group 18 are called the noble gases or inert gases. 
• The noble gases:
1. Are monoatomic non-metals;
2. Are colourless gases at room temperature;
3. Have low melting and boiling points;
4. Are insoluble in water;
5. Are Unreactive.
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Noble Gases Are Unreactive
• Apart from helium, which has 2 valence electrons, noble gases have 8 valence electrons. 
• Noble gases are Unreactive as they have a fully filled valence shell. The noble gases do 

not lose, gain or share electrons. Hence, they rarely react to form compounds. 
• Helium balloons are able to float in the air. 
• Neon used to make coloured lamps. 
• In the manufacture of steel, argon is mixed with oxygen and blown through molten steel 

to remove excess carbon. 
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Transition Elements
• Transition elements are the block of metals found in Group 3 to 11 of 

the periodic table. 
• Properties of Transition Metals: 
1. High meting points and high density 
2. Variable Oxidation States 
3. Form Coloured Compounds 
4. Transition metals and their compounds are good catalysts. 
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High melting points and high density 
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Variable Oxidation States 
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Form Coloured Compounds 
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Catalysts
Catalyst Industrial Process

Iron Huber process for manufacture of ammonia 

Nickel Manufacture of margarine from vegetable oil 
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