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Solubility and concentration

1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once. 

	•
% V/V

•
aqueous solution

•
concentration

•
dilution

•
dissolution

•
electrical conductivity
	•
g/L

•
heterogeneous

•
homogeneous

•
mol/L

•
molar concentration

•
moles
	•
nature of the solute

•
nature of the solvent

•
parts per million

•
pH

•
pressure

•
separation techniques
	•
solubility

•
solute

•
solution(s)

•
solvent

•
temperature

•
water


a)
There are two types of mixtures: ________________________ mixtures and ________________________ mixtures, which include ________________________. A solution is a combination of two or more substances that can be separated by means of physical ________________________. 

b)
To form a solution, a ________________________ is dissolved in a ________________________. The main characteristic of a solution is that we cannot distinguish its component substances. To distinguish one solution from another, we check its ________________________, ________________________, ________________________ and _______________________. ______________________ is the most commonly used solvent. An ________________________ is a solution in which the ________________________ is water.

c)
________________________ is the maximum amount of solute that can be dissolved in a certain volume of solvent. Differents factors, such as the ________________________, the ________________________, ________________________ and ________________________, affect solubility. 

d)
The ________________________ of a solution is the ratio of the amount of ________________________ to the amount of ________________________. ________________________ (adding solvent) decreases the concentration of a solution, while ________________________ (adding solute) increases the concentration.

e)
Different units of measurement are used to express concentration: ________________________, % m/V, ________________________, % m/m and, in the case of very small amounts of solute, ppm (________________________). 



Concentration may also be expressed in terms of ________________________, which is the number of ________________________ of solute in a litre of ________________________. It is expressed in ________________________. 

2.
What unit of measurement would you use in each of the following situations?

	a)
the amount of alcohol in a bottle of beer
	 

	b)
an amount of manganese salt dissolved in water
	

	c)
the amount of chlorine in the St. Lawrence River 
(Fleuve Saint-Laurent)





	

	d)
an amount of salt dissolved in 100 g of solution
 





	 


3. 
Are the mixtures in the table below homogeneous or heterogeneous? Check the appropriate column.


	Mixture
	Heterogeneous
	Homogeneous

	Salt water
	
	

	Muddy water
	
	

	Air
	
	

	Vinegar
	
	


4. 
Complete the table below by converting the concentrations of the solutions into the units of measurement indicated.

	Solution
	In g/L
	In % m/V

	10 g/200 mL
	
	

	50 g/L
	
	

	4 g/100 mL
	
	

	180 g/2 L
	
	


5. 
A 30-g portion (1 cup) of store-bought cereal contains 8% m/m of carbohydrates and 12% m/m of sodium. Calculate the amounts of carbohydrates and sodium in grams per portion. 

	






6. 
Store-bought vinegar is a solution of acetic acid diluted in water. The concentration of acetic acid is 5% V/V. In a 2.5-L bottle of vinegar, what is the solute, what is the solvent, and what are the amounts of each ingredient? 

	a)
the solute and the amount of solute:
	

	b)
the solvent and the amount of solvent:
	


7. 

For an experiment, a researcher wants to prepare 5 L of a 0.5 mol/L solution of MgCl2. 
How much solute will she need to prepare her solution? 

	


8. 

How many moles of molecules are there in 138 g of NO2 gas? Circle the correct answer.

a)
0.67 mol
b)
1.2 mol
c)
1.5 mol
d)
3 mol
9. 


How many moles of molecules are there in 33 g of CO2? Circle the correct answer.


a)
0.5 mol
b)
0.75 mol
c)
1 mol
d)
1.5 mol
10. 

Calculate the molar mass of ferric chromate (Fe2(Cr04)3). 

	


11. 
What is the molar concentration of the solution if you dissolve 11.2 g of KOH in 

400 mL of water? 

	


12. 
How many moles of solute will you use to obtain 2.5 L of a solution with a concentration of 
0.2 mol/L?

	


13. 
Find the molar concentration in each of the following situations.

a)
You dissolve 0.8 mol of KOH in 500 mL of solution. 

	


b)
You dissolve 8 g of solid NaOH in 2 L of solution. 

	


c)
You dissolve 2 mol of table salt in 500 mL of solution. 

	



d)
You dissolve 68 g of NH3 gas in 4 L of solution. 

	


14. 
How many grams of solute are there in each of the following solutions? 

a)
400 mL of a 0.5 mol/L solution of sodium nitrate (NaNO3) 

	


b)
4 L of a 0.02 mol/L solution of sodium carbonate (Na2SO3) 
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