
Name __________________________________ 

© ReadingDuck.com 

The Magical Dance of Matter: 
How Chemical Bonds Determine 
Physical States 
Have you ever wondered why some 
substances are solid, others are liquid, 
and some are gas? The physical state 

of matter is determined by the type of chemical bonds that hold its particles 
together. In this passage, we will explore the fascinating world of chemical bonds 
and their role in determining whether a substance exists as a solid, liquid, or gas. 

The Basics of Matter 

Matter is anything that has mass and takes up space. It can exist in three primary 
physical states: solid, liquid, and gas. 

• Solid: In the solid state, particles are tightly packed together and have a 
fixed shape and volume. Think of a solid like a well-organized group of 
people standing close together in a line, each person holding hands with 
their neighbors. 

• Liquid: Liquids have particles that are close together but can move past 
one another. This allows liquids to take the shape of their container but 
maintain a constant volume, similar to a group of people holding hands 
and walking together in a flexible line. 

• Gas: Gases have particles that are spread out and move freely, filling the 
entire space available to them. Imagine a group of people dispersed in a 
room, mingling and moving independently. 

The Role of Chemical Bonds 

Chemical bonds are the forces that hold atoms and molecules together in 
substances. These bonds play a significant role in determining the physical state 
of matter. There are primarily two types of chemical bonds: covalent bonds and 
intermolecular forces. 

1. Covalent Bonds 

Covalent bonds are formed when atoms share electrons to achieve a stable 
electron configuration. The strength of covalent bonds varies depending on 
factors such as the number of shared electrons and the distance between the 
bonded atoms. 

• Solid: In a solid, the covalent bonds between atoms or molecules are strong 
and hold the particles closely together. This results in a fixed shape and 
volume. For example, the solid state of water (ice) is formed due to strong 
covalent bonds between water molecules. 
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• Liquid: In liquids, covalent bonds are weaker than in solids, allowing the 
particles to move past each other while still being attracted. This results in a 
liquid's ability to flow and take the shape of its container. Liquid water, for 
instance, has weaker covalent bonds compared to ice, allowing it to flow. 

• Gas: Gases have the weakest covalent bonds, or in some cases, no 
covalent bonds at all. The particles in a gas move freely and are widely 
spaced, leading to the ability of gases to fill any available space. Steam, 
which is the gaseous form of water, is an example where water molecules 
have minimal covalent bonding. 

2. Intermolecular Forces 

Intermolecular forces are the attractions between molecules. These forces are 
responsible for holding substances together in the liquid and solid states. 

• Solid: In solids, intermolecular forces, such as Van der Waals forces, play a 
role in holding molecules or atoms together in a regular pattern. This results 
in a solid's fixed shape and volume. For example, in the solid state, sugar 
molecules are held together by intermolecular forces. 

• Liquid: In liquids, intermolecular forces are strong enough to keep the 
particles close together but weak enough to allow them to move past 
each other. These forces are responsible for a liquid's ability to flow and take 
the shape of its container. 

• Gas: Gases have minimal intermolecular forces, which is why their particles 
are widely spaced and move freely. In the gas state, molecules or atoms 
are not held together by strong forces, allowing them to disperse and fill the 
entire available space. 

Understanding the Physical State Transitions 

Changes in temperature and pressure can cause matter to transition between 
different physical states. For example: 

• Heating a solid can cause it to melt and become a liquid. 
• Further heating the liquid can turn it into a gas. 
• Cooling a gas can cause it to condense into a liquid. 
• Further cooling the liquid can lead to freezing and the formation of a solid. 

 

 

 

 

 

 


