
A solution forms when a solute or solutes and a solvent or 
solvents become evenly mixed.

Section 1:  How Solutions Form



How Solutions Form

What is a solution?
• A solution is a homogeneous mixture, meaning it has the same composition 

through the mixture.

Solutes and Solvents
• A solution contains one substance dissolved in another.

• The substance being dissolved is the solute, the substance in which a solute
is dissolved is the solvent. 
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Solutes and Solvents
Nonliquid solutions
• Solutions can be liquid, but they can also be gaseous or solid.
• All mixtures of gases are solutions. 
• Solid solutions are also called alloys – mixtures of elements that have 

metallic properties. 
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How Substances Dissolve
How it happens
• The dissolving of a solid in a liquid occurs at the surface of the solid.

• Water makes a good solvent because of its polarity.
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How Substances Dissolve
Dissolving liquids and gases
• Gases dissolve into liquid similarly to solids

• Liquid and gas particles move more freely than solids. 

• The movement spreads solutes evenly throughout the solvent, 
resulting in a homogenous solution. 
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How Substances Dissolve
Dissolving solids in solids
• Solid particles move very little, and the motion is not enough to 

spread particles evenly throughout a mixture.

• Solid metals are first melted and then mixed together.
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Rate of Dissolving
• The three of the most effective techniques for increasing the rate of 

dissolving are:

• Stirring

• Increasing surface area: 

• Increasing temperature
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Rate of Dissolving
Stirring
• Stirring moves solvent 

around, bringing more 
solvent into contact with the 
solute.

Surface Area
• Breaking a solid into pieces 

provides more surface area.
• More surface area allows for

more solvent to come into 
contact with more solute.
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Rate of Dissolving
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CALCULATE SURFACE AREA

Problem 
Suppose the length, height, and width 
of a cube are each 1 cm. If the cube is
cut in half to form two rectangular 
pieces, what is the total surface area 
of the new pieces?

Response
ANALYZE THE PROBLEM

KNOWN
length = l = 1 cm
height = h = 1 cm
width = w = 0.5 cm
UNKNOWN
Total surface area of the two new 
pieces

SOLVE FOR THE UNKNOWN
• Set Up the Problem
The rectangular solids each have six faces.
Surface area front and back = 2(h × w)
Surface area left and right = 2(h × l )
Surface area top and bottom = 2(w × l )
Surface area of one piece = 

2(h × w) + 2(h × l ) + 2(w × l )
Total surface area = 
Number of pieces × Surface area of one piece
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CALCULATE SURFACE AREA

EVALUATE THE ANSWER
Total surface area of the original cube =            
6(w × h) = 6(1 cm × 1 cm) = 6 cm2

Dividing the cube in two increased the surface 
area, which is reasonable.

SOLVE FOR THE UNKNOWN
• Solve the Problem

Surface area of one piece =
2(1 cm × 0.5 cm) + 2(1 cm × 1 cm) + 

2(0.5 cm × 1 cm) = 4 cm2

The total surface area of the two new
pieces = 2(4 cm2) = 8 cm2
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Rate of Dissolving
Temperature
• Increasing the temperature of a solvent speeds up the movement of 

its particles. 

• This increase causes more solvent particles to bump into the solute. 
As a result, solute particles break loose and dissolve faster 
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Rate of Dissolving
Controlling the process
• Each technique, stirring, increasing surface area, and heating, is 

known to speed up the rate of dissolving by itself.  

• When two or more techniques are combined, the rate of dissolving is
even faster. 

• Knowing how much each technique affects the rate allows for 
precise control of dissolving solutes. 


