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THE PROPERTIES OF LIQUIDS 

At a molecular level, liquids have some properties of gases and some of solids.  

1. Liquids share the ability to flow with gases. Both liquid and gas phases are 
fluid, meaning that the intermolecular forces allow the molecules to move 
around.  

2. In both of these phases, the materials don’t have fixed shapes and instead are 
shaped by the containers holding them. 

3. Solids are not fluid, but liquids share a different important property with them. 
Liquids and solids are both held together by strong intermolecular forces and 
are much more dense than gases, leading to their description as “condensed 
matter” phases because they are both relatively incompressible. 

COHESION & ADHESION 

Cohesion is the interactions between liquid particles.  

One of the reasons oils are good for these applications is because they have low 
cohesion: the liquid molecules don’t interact particularly strongly with each other 
because the intermolecular forces are weak. The primary intermolecular forces present 
in most oils and many other organic liquids – liquids made predominantly of carbon 
and hydrogen atoms, also referred to as non-polar liquids – are London dispersion 
forces, which for small molecules are the weakest types of intermolecular forces. These 
weak forces lead to low cohesion. The molecules don’t interact strongly with each 
other, so they can slide right past one another. 

In the Water module, water molecules are held together by strong hydrogen bonds. 
These strong forces lead to high cohesion: The water molecules interact with each 
other more strongly than they interact with the air or the leaf itself. (The interaction 
of the water with the leaf is an example of adhesion, or the interaction of a liquid with 
something other than itself; we’ll discuss adhesion in the next section.) Because of 
water’s high cohesion, the molecules form a spherical shape to maximize their 
interactions with each other. 

This high cohesion also creates 
surface tension. You may have 
noticed insects walking on water on 
an outdoor pond (Figure), or seen a 
small object such as a paperclip 
resting on water’s surface instead of 
sinking; these are two examples of 
water’s surface tension in action. 
Surface tension results from the 
strong cohesive forces of some 
liquids. These forces are strong 
enough to be maintained even when 
they experience external forces like 
the gravity of an insect walking 
across its surface.  

 

 

Figure: The water strider (Gerris remigis), a 
common water-walking insect. 
image © John Bush, MIT/NSF 
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Adhesion is the tendency of a liquid to interact with another substance. 

One example of an interaction with 
high adhesion is that between water 
and glass. Both water and glass are 
held together by polar bonds. 
Therefore, the two materials can also 
form favorable polar interactions with 
each other, leading to high adhesion. 
You may have even seen these 
attractive adhesive forces in action in 
lab. When water is in a glass 
graduated cylinder, for example, the 
water creeps up the sides of the glass, 
creating a concave curve at the top 
called a meniscus, as shown in the 
figure below. Water in graduated 
cylinders made out of some types of 
non-polar plastic, on the other hand, 
forms a flat meniscus because there 
are neither attractive nor repellant 
cohesive forces between the water and 
the plastic.  

CAPILLARY ACTION (EFFECT): 

Capillary action is defined as the 
movement of water within the spaces 
of a porous material due to the forces 
of adhesion, cohesion, and surface 
tension. 

 

Capillary action occurs when the 
adhesion to the walls is stronger than 
the cohesive forces between the liquid 
molecules. The height to which 
capillary action will take water in a 
uniform circular tube is limited by 
surface tension and gravity. 

 

      

 

 

 

 

Figure 8: In graduated cylinder A, made of glass, the 
meniscus is concave; in cylinder B, made of plastic, the 
meniscus is flat. 
image © Achim Prill/iStockphoto 

Adhesive forces > Cohesive forces 
 

Cohesive forces > Adhesive forces 
  

Capillary action seen as water climbs to different 
levels in glass tubes of different diameters. Credit: Dr. 
Clay Robinson, PhD, West Texas A&M University. 
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SURFACE TENSION: 

• Surface tension is caused by the …………………………………………… forces between 
liquid molecules. 

•  

 

 

 

 

 

 

 

 
• According to the picture below, how can you explain the difference among the 

drop structures of given liquids? 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

 

 

 

 

 

• When temperature is increased, then the surface tension ……………………………, 
because ……………………………………………………………………………………………………………… 
 
 
 

• ……………………………… are the substances as soap, petroleum, detergents 
…………………………… the surface tension by coming together at the surface and 
disrupting the intermolecular forces. 

 

 

Water molecules at the surface are more 
attracted to one another than water 
molecules below 

http://fusedglass.org/book/export/html/706  

Surface tension of the liquids causes 
the liquid to behave as if it has a 
sphere.  

http://fusedglass.org/book/export/html/706  
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VISCOSITY: 

Viscosity: …………………………………………………………………………………………………………………… 

Viscosity ………………………………… when the temperature is increased. 

 

Question: Honey and water 

What do you think about the fluidity and then viscosity of each of them? Find the 
reason if there is any difference among them: 

 

 

 

 

VAPOR PRESURE: 

Vapor pressure is the pressure of vapors of liquids and its amount depends on the 
…………………………………………… between liquid molecules. 

So, if the …………………………………………… between liquid molecules is getting strong, the 
vaporization of liquid will ……………………… and vapor pressure of liquid will 
…………………………… 

 

Reflection: 

What did I know before? 

………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………… 

What have I learnt in this lesson? 

………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………… 

What do I have to improve? 

………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………… 
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QUESTIONS: 

1. Lipids flow because 
A. the intermolecular forces between molecules are weak enough to allow the 

molecules to move around. 
B. the intramolecular forces between molecules are weak enough to allow the 

molecules to move around. 
C. the intermolecular forces between molecules are weak enough to allow atoms 

to form different types of molecules. 
D. the intramolecular forces are weak enough to allow atoms to form different 

types of molecules. 
 

2. Which of the following do liquids and gases have in common? 
A. Both liquids and gases have the ability to flow. 
B. Neither liquids nor gases have a fixed shape. 
C. Both liquids and gases have weaker intermolecular forces than solids. 
D. All of the answers are correct. 

 
3. Most substances can move from one phase to another when the 

temperature changes. 

True   False 

4. Water changes from liquid to gas when heated to the boiling point 
because 
A. the heat changes the chemical composition of each water molecule. 
B. the kinetic energy increases to the point that it eventually overcomes the 

intermolecular forces. 
C. the kinetic energy increases to the point that it eventually overcomes the 

intramolecular forces. 
D. the kinetic energy decreases, causing the molecules to spread out. 

 
5. Evenly distributed electron sharing makes molecules more attractive to 

their neighbors. 
True   False 
 

6. London dispersion forces 
A. form only between polar molecules. 
B. form only between nonpolar molecules. 
C. can form between any molecules. 
D. are stronger among smaller molecules. 

 
7. Dipole-induced dipole interactions 

A. are generally stronger than dipole-dipole interactions. 
B. are not considered a van der Waals force. 
C. occur when a polar molecule stimulates the electrons in a nonpolar molecule 

to move so they’re no longer evenly distributed. 
D. occur when the electrons in a polar molecule shift become evenly distributed. 
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8. Which of the following does NOT result from the strong hydrogen bonds 
in water molecules? 
A. Water droplets have a spherical shape. 
B. A leaf will float on the surface of water rather than sink. 
C. Water molecules interact more strongly with each other than with other 

compounds. 
D. Water pours more quickly than motor oil. 

 
9. Which statement is true about the viscosity of a liquid? 

A. The stronger the intermolecular forces, the more viscous the liquid. 
B. The smaller the molecules, the more viscous the liquid. 
C. The higher the temperature, the more viscous the liquid. 
D. All of the answers are true. 

 
10. If a nonpolar substance dissolves easily into an unknown liquid, the 

liquid solvent is most likely 
A. water. 
B. polar. 
C. nonpolar. 
D. Any of the choices since all solvents dissolve in all solutes. 
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ANSWERS FOR TEACHER 
1. Lipids flow because 
o the intermolecular forces between molecules are weak enough to allow the molecules to move around. 

Correct! Intermolecular forces are the forces between neighboring molecules. In liquids, the 
intermolecular forces are weak enough to allow the molecules to move around relative to one another. 
In solids, the intermolecular forces are so strong that they allow very little movement; molecules are 
locked into a rigid structure. 

2. Which of the following do liquids and gases have in common? 
o Both liquids and gases have the ability to flow. 
o Neither liquids nor gases have a fixed shape. 
o Both liquids and gases have weaker intermolecular forces than solids. 
o All of the answers are correct. 

Correct! Both liquids and gases flow because the intermolecular forces are weak enough to allow the 
molecules to move around. In both of these phases, the materials don’t have fixed shapes and instead 
are shaped by the containers holding them. 

3. Most substances can move from one phase to another when the temperature changes. 
o true 

Correct! Most substances can move between the solid, liquid, and gas phases by changing the 
temperature, although melting points and boiling points are different for different substances. For 
example, H20 takes the form of solid ice below 0° C, liquid water between 0° and 100° C, and steam (a 
gas) above 100° C. These transitions occur because temperature affects the attraction between 
molecules. 

4. Water changes from liquid to gas when heated to the boiling point because 
o the kinetic energy increases to the point that it eventually overcomes the intermolecular forces. 

Correct! Increasing the temperature increases the molecules’ kinetic energy. This energy allows the 
molecules to overcome the intermolecular forces that keep molecules near each other. Thus, molecules 
are able to move about more freely in the gas phase. 

5. Evenly distributed electron sharing makes molecules more attractive to their neighbors. 
o false 

Correct! Molecules interact with each other when a charge within one molecule interacts with a charge 
in another molecule. When electrons are not evenly distributed between atoms in a molecule, a partial 
charge results. This is called a polar covalent bond. When two molecules with polar covalent bonds are 
near each other, they can be attracted to each other if the partial charges align appropriately – that is, 
when the positive end of one molecule is near the negative end of another molecule. 

6. London dispersion forces 
o can form between any molecules. 

Correct! London dispersion forces can form between any molecules, polar or not. This is because 
electrons are constantly moving around in any molecule. Thus, they sometimes end up unequally 
distributed, creating a temporary charge that can interact with the opposite temporary charge in a 
neighboring molecule. 

7. Dipole-induced dipole interactions 
o occur when a polar molecule stimulates the electrons in a nonpolar molecule to move so they’re no 

longer evenly distributed. 
Correct! When the partial charge of a polar molecule interacts with the electrons in a nonpolar molecule, 
the electrons can be “induced” to move so they are no longer evenly distributed. These “dipole-induced 
dipole interactions” are an example of Van der Waals forces and are generally weaker than dipole-dipole 
interactions. 

8. Which of the following does NOT result from the strong hydrogen bonds in water molecules? 
o Water pours more quickly than motor oil. 

Correct! Both water and motor oil have hydrogen bonds, but the large size of motor oil molecules makes 
it more viscous than water. Because of the long hydrocarbon chains in oil, the molecules can get tangled 
up with their neighbors, slowing the flow. 

9. Which statement is true about the viscosity of a liquid? 
o The stronger the intermolecular forces, the more viscous the liquid. 

Correct! Among different liquids, there is a huge difference in viscosity, or resistance to flow. One factor 
that affects viscosity is the strength of the intermolecular forces. If intermolecular forces are weak, the 
molecules can more easily move past each other, or flow—hence, lower viscosity. The stronger the 
intermolecular forces, the greater the viscosity of the liquid. 

10. If a nonpolar substance dissolves easily into an unknown liquid, the liquid solvent is most 
likely 

o nonpolar. 
Correct! Regarding solubility, “like dissolves like.” Nonpolar solutes generally dissolve better in nonpolar 
liquids, and polar solutes dissolve better in polar liquids. 


