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Unit 3: Quantities in Chemical Reactions 

6.1: Qualitative and Quantitative Analysis 

In Section 6.1:  
You will explore these Key Concepts: accurately analyze the quantities of chemicals in our 
bodies, in various foods, and in daily use; appreciate that accurate measurements and analyses 
are crucial to our health and environment, as well as to industrial and manufacturing processes.  
 
Qualitative analysis: the process of identifying or detecting substances present in a sample; no 
measurements are involved 
 
Quantitative analysis: the process of measuring the quantity of a substance in a sample, 
providing numerical data 
 
Examples: Urine test strip (color change to test if glucose present in urine – diabetes) 
                   Acid-base indicator (color change) 
                   Drug-testing technique (test if athletes intake creatine or other drugs)  
         Toxic/Carcinogenic Air-borne pollutants detector 

        Glucometer 
         Carbon dioxide/carbon monoxide/smoke detector 

    

                   
Homework: pg 263. #1 - 3 
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Unit 3: Quantities in Chemical Reactions 

6.3: Mole – The unit of Counting 

              

Recall: We use one-twelfth the mass of a single 12C as 1 AMU and measure the atomic mass of 

the rest of elements in term of that.    

AMU = 1 gram / mole 

So what is Mole?  

- Mole is the SI base unit for the amount of substance.  

- 1 Mole of any substance (molecules, atoms, electrons, protons, neutrons, etc.…) contains 

602 214 199 000 000 000 000 000 entities of the substance.  

- We call this number Avogadro’s constant: NA = 6.02 x 1023 entities / mole 

 

Why 6.02 x 1023?  

- Because that is how many subatomic 

particles (protons or neutrons or 

amus) required to make 1 actual gram 

which is a value that is much more 

understandable and user friendly. 
- 1.67 x 10-24 g/subatomic particle x 

6.02 x 1023 = approximately 1 gram  
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Example 1: 1 mole of hydrogen gas:  

- has 6.02 x 1023 of diatomic hydrogen molecules.  

- has 2 x 6.02 x 1023 = 1.204 x 1024 number of Hydrogen atoms. 

- has 2 x 6.02 x 1023 = 1.204 x 1024 number of protons. 

- How many electrons?  

 

Example 2: Commercial product that people sometimes take to settle an upset stomach 

contains magnesium hydroxide, a base. If a teaspoon of stomach medicine contains 4.1 × 10&' 

formula units of magnesium hydroxide, what amount in moles of magnesium hydroxide is in the 

teaspoon? 

 

So we can take Avogadro’s constant (NA) to convert number of particles to amount in Moles:  

𝒏 =
𝑵
𝑵𝑨

=
𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙	𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠, 𝑁

6.02 × 10&B𝑝𝑎𝑟𝑡𝑖𝑐𝑒𝑙𝑠/𝑚𝑜𝑙
 

Homework:  
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Answer key:  
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Unit 3: Quantities in Chemical Reactions 

6.4: Molar Mass 

Essential question: By now we know the mass of 1 mole or 6.02 x 1023 numbers of proton or 

neutron is 1 g, then what is the mass of 1 mole of hydrogen, oxygen, or any other elements?  

 

Molar mass of element: is the same as the value of its atomic mass in the periodic table. For 

instance, oxygen has atomic mass of 15.999 AMU which indicates there is 15.999 grams of 

oxygen atom in each mole.  

 

Molar mass of compound: we find the molar mass of each element, multiply by the number of 

atoms of each element, and add the values.  

 

Example: What is the molar mass of water? Aluminum sulfate?  
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The relationship between Mole, Mass, and Number of particles 

 

 

Example 1: Convert mole to mass 

A chemist performs a reaction that produces 0.258 mol of silver 

chloride precipitate. What mass of precipitate is produced?  

 

 

 

Example 2: Convert mass to mole 

Arrange the following substances in order from largest to smallest amount in moles:  
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Example 3: Convert mass to number of particles

 

 

 

 

Practice:  
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Answer key: 

 

 

 

 

 


