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Matter and Atoms
Matter: Properties and Changes

Solubility, and Acid/Base Solutions
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Chemical change.  The bicycle began to rust because 
it reacted with acid
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More Solute

Less Solute
DILUTE  

SOLution 

CONCENTRATED 

solution

solute + solvent is the SOLUTION 

mass of solute (m) 

volume of solution (V)
Concentration =

EXAMPLE:

To make a solute dissolve faster:
1. stir

2. higher temperature
3. crushing the solute

To dissolve more solute:
1. change pressure

2. change temperature

Fatima wants to calculate the concentration of salt in her 

soup. The can of soup is 0.8 L and contains 1.4 g of salt. 

What is the concentration of salt?
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+ +
Water 
250 mL

Lemon Juice 
45 mL Lemonade

 Sugar 
52 mL =

Which ingredient is the most in the lemonade?  ______________ 

Water is the ______________. 

Lemon juice and sugar are the ______________. 

_____________ + SOLUTE = ____________ 

PRACTICE-SOLUTIONS
1. Fill in the blanks.

Nitrogen 
78%

Oxygen 
21%

Other 
1%

2. The graph shows all the parts in the air around us. Air is a solution. Fill in the blanks.

Air is a ______________ mixture.  

______________ is the solvent. 

______________  and ______________ are the solute. 

3. Circle the picture in which the sugar would dissolve faster. Explain why in the space
provided.

______________________________ 
______________________________ 

______________________________ 
______________________________ 

a.

b.

HOT COLD

OR

OR
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solvent solution

homogeneous

NItrogen

Oxygen other

The warmer water allows for faster particle movement. 

Smaller particles allow for more surface area to disolve 

the particles



Acids
BASES

ACIDS
produces hydronium ions
sour
damages skin and eyes
reacts with metal
hydronium ions can
conduct electricity
milk, lemon juice, coffee

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14

ACIDIC BASIC

produces hydroxide ions
bitter
damages skin and eyes
reacts with metal
hydroxide ions can
conduct electricity
shampoo, window cleaner

BASES

EXAMPLE: State whether it is an acid or a base.

The pH Scale

1. Ammonia pH=11.9  ___________

2. Vinegar pH= 2.9 ___________

3. Orange juice which contains hydronium ___________

4. Baking soda which has a bitter taste ___________

Neutral
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PRACTICE-ACIDS & BASES

1. Circle the correct answer.

a) If the hydronium ions increase the pH is low / high.

b) Litmus / Meter paper is used to test whether a solution is acid or base.

c) If a solution has a pH of 8.5 it has more hydronium / hydroxide ions.

d) If the pH falls between 0 and 7 it is a(n) acid / base.

2. List the following from the most acidic to least acidic.

milk pH= 6.4

ammonia pH= 11.9

coffee pH= 5

battery acid pH= 1

blood pH= 7.4

sea water pH= 7.5

stomach acid pH= 2

_______ _______ _______ _______ _______ _______ _______ 

3. Water is neutral and has a pH of 7. Does it contain more hydronium ion or
hydroxide ion? Explain your answer. 

________________________________________________________ 

________________________________________________________ 
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battery acid coffeestomach acid milk blood sea water ammonia

Water contains an equal amount of hydronium ions and hydroxide ions

Hydronium

Hydronium /



Chapter 5 – Solubility and Acid/Base Solutions 

Part A – Modified True/False 
Indicate whether the statement is true or false. Correct the false statement by changing the term in bold using 
the space provided.  

____ 1. A solution is a heterogeneous mixture. __________

____ 2. Sugar dissolved in tea, and sugar in a bowl, are not the same substance. ____________

____ 3. Steel is an example of alloy. ________

____ 4. You can increase the solubility of a substance by cooling it. ___________

Part B - Multiple Choice 
Identify the choice that best completes the statement or answers the question. 

____ 5. When someone dissolves sugar in hot water, the sugar is the ____ and the hot water is the _____.

a. solvent, solution c. solvent, solute
b. solute, solution d. solute, solvent

____ 6. The substance being dissolved to form a solution is the ____.

a. solvent c. precipitate
b. solute d. mixture

____ 7. The atmosphere of Earth is composed of nitrogen, oxygen, and carbon dioxide.  This is an example
of a ____ solution. 

a. liquid-liquid c. gas-gas
b. gas-liquid d. solid-liquid

____ 8. Carbon dioxide in water is an example of ______________. 

a. gas - liquid c. liquid - solid
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b. liquid - liquid d. none of the above

____ 9. Water is an example of a ____________. 

a. solute c. mixture
b. solvent d. alloy

____ 10. Brass is a mixture of ___________. 

a. steel and iron c. gold and silver
b. salt and water d. copper and zinc

____ 11. Lemonade powder mixed with water is an example of __________________. 

a. homogeneous mixture c. colloid
b. suspension d. molecule

____ 12. Solutions can be ____________. 
a. diluted c. concentrated
b. saturated d. all of the above
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____ 13. Heating a solution will __________ the solubility of a substance.  
 

                     
 

a. decrease c. reduce 
b. increase d. not change 
 
 

____ 14. Fatima added two spoonfuls of lemonade powder to a cup of water. The solution is ___________.  
 
a. saturated c. concentrated 
b. diluted d. Toxic 

 
__Fatim 

 
 
 

  ____  15.   Which of the following solutions is the most acidic? 
 

                
 
a. 8 c. 5 
b. 7 d. 2 
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Part C – Completion 
Complete each statement using the term that best completes each sentence. 

16. A solution is _________ when no more solute is being dissolved.

17. Heating and _________ can help a solute dissolve more quickly.

18. An example of a solute is __________.

19. An example of a solution is ____________.

20. If you put few grains of salt in a cup of water, the solution is _____________.

21.  As the concentration of hydronium ions increases, pH ____________________.

22.  A solution with pH above 7, is a(n) ____________________ solution.

Part D – Matching 
Match each term with the correct description below. 

a. alloy
b. solution
c. solubility
d. solute
e. solvent

____ 23. The maximum amount of a substance dissolved in another.  

____ 24. A substance that the solute dissolves in.  

____ 25. A homogeneous mixture of one substance dissolved in another 

____ 26. A mixture of one or more metals with other solids.  

____ 27. A substance that dissolves.  
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Part E - Short Answer 
Read each question below and write your answer on the space provided.  

 
 28. Salt water is a solution that can be separated. Is this statement true or false? Explain. 
 
 

 
 

 29. A sugar solution shown in the picture below appears to be saturated. What can you do to increase 
its solubility?   

 
                    
 
 
 
 
 
 

 
          30.   Give one example on each of the following: 

• Liquid - Liquid solution   ________________ 
• Solid - Solid solution       ________________ 
• Gas - Gas solution          _________________ 

 
  
           31. How is a solute different from a solvent? 
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True.  A solution is made up of a solvent 
(water) and a solute (salt) evenly mixed

You can heat the solution and break up the 
sugar particles to increase the solubility

ammonia
brass

air

Solute:
- smallest amount
- dissolves in solvent
- solid, liquid, gas
- higher boiling point

Solvent:
- largest amount
- dissolves solute
- mostly liquids
- lower boiling point

- creates a solution 
when combined
- forms mixtures

alcohol in water

Stir

Less than solvent More than solute



32.   What is the concentration of 5 g of sugar in 0.2 L of solution?

33.  A salt solution has a concentration of 200 g/L. How many grams of salt are there in 2 L of this
solution? 

34.   List two methods that can be used to measure the pH of a solution.

35.   A salt solution has a concentration of 200 g/L. How many grams of salt are there in 2 L of this
solution? 

37.   How much more acidic is a solution with a pH of 6 than a solution with pH of 2?

38.  The pH of a solution is inversely related to the concentration of hydronium ions in a solution. Explain
what does this mean using your own words. 
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37.

 mass of solute (m)
    volume of solution (V)

5g
0.2Lconcentration =  = 25g/L

 mass of solute (m)
    volume of solution (V)concentration =  200g/L= x

2L
x= 400g

pH indicators
pH test strips
pH meter

Each whole pH is 10x’s more acidic than the next higher pH value. 
So….           pH2           pH 3= 10                     pH4           pH 5= 1000
                    pH3           pH 4= 100                   pH5           pH 6= 10000

   
      

   

As the pH increases, the amount of hydronium ions increase. There 
are more hydronium ions in an acid and less in a base.  In substances 
with a neutral pH (7) the hydronium and hydroxide ions are equal.  

PH -2
PH-6

= 10-4 = 10000


