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Grade 11 Review:  
 
Part A: Periodic Table and Periodic Trend 
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Atomic Radius (AR) 
 
How is atomic radius measure? The definition of atomic radius: is the distance from the 
centre of an atom to the boundary within which the electrons spend 90percent of their 
time.  
 
Generally, as you go down a group in the periodic table, atomic radius 

_________________________________________ 

 

What is shield effect & effective nuclear charge?  

 

                                                    
 

Generally, as you go across a period in the periodic table atomic radius ________________________________________ 

 

Ionic radii for metal cations and non-metal anions 
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Ionization Energy (IA) 

Define ionization energy: ____________________________________________________________________________. 

 

 

Generally, as you go down a group in the periodic table, ionization energy ______________________________________.  

 

Generally, as you go across a period in the periodic table, ionization energy _____________________________________. 

 

How many ionization energies can an atom have? _________________________________________________________.  

First ionization energy: A(g) + energy	 →	𝐴-(𝑔) +	𝑒0       Second ionization energy: 𝐴-(g) + energy	 → 	𝐴1-(𝑔) +	𝑒0 
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Electron Affinity (EA) 

Define Electron affinity: ______________________________________________________________________________. 

 

Generally, as you go down a group of elements E.A.  ___________ which means it is ____________to add an electron 

because __________________________________________________________________________________________. 

 

Generally, as you go across a period of elements E.A.  ___________ which means it is ____________to add an electron 

because __________________________________________________________________________________________. 

 

In which corner of the periodic table is it the highest? _______________________.  

 

 

Higher the value, higher the electronegativity, stronger the ability to pull the electrons toward itself when form a covalent 

bond. 
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Practice: 
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Part B: Naming ionic and molecular compounds 

 

Two types of compounds:  

Ionic compound – occurs when a metal loses all its valence electrons to a non-metal. The metal becomes a cation, while 

the non-metal becomes an anion.  

Covalent compound – two non-metals share electrons. Neither loses or gains electrons – they share electrons. Neither 

atom becomes an ion.  

 

Part I: How to name ionic compounds? 

 

Rules for naming Binary ionic compound:  

1. The name of the metal ion is first, followed by the name of the non-metal ion.  

2. The name of the metal ion is the same as the name of the metal atom. 

3. If the metal is a transition metal, it might have more than one possible charge. In these cases, a roman numeral is 

written in brackets after the name of the metal to indicate the magnitude of the charge. 

4. The name of the non-metal ion has the same root as the name of the atom, but the suffix is changed to –ide.  

 

 

 

Example of transition metals: 𝑀𝑛4- Manganese (IV)         𝐹𝑒1- Iron (II) or ferrous          𝐶𝑢8-  Copper (I)  

                                                     𝑀𝑛9- Manganese (VI)         𝐹𝑒:- Iron (III) or ferric             𝐶𝑢1-  Copper (II) 

 

 



 
 

Teacher: Ella 

 pg. 7 

 

Example: Name the following compounds. 

𝐹𝑒1𝑂1  𝐶𝑢:𝑃1  

𝑍𝑛𝐶𝑙1  𝑃𝑏	𝑆1  

𝐴𝑔𝐶𝑙  𝑀𝑛	𝑂1  

 

How about ionic compounds with polyatomic ions?  

 

 

 

-ate -ite 
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Example: Name the following Ionic compounds write chemical formula by using cross over rule. 

Cation Anion Compound Name 

𝐶𝑎1- 𝑁𝑂:0   

𝑀𝑔1- 𝑃𝑂4:0   

𝐵𝑎1- 𝑆𝑂410   

 

Part II: How to name covalent compounds? 

Rules for naming Binary covalent compound:  

1. Name the element with the lower group number first. Name the element with the higher group number second. 

2. The one exception to the first rule occurs when oxygen is combined with a halogen. In this situation, the halogen 

is named first.  

3. If both elements are in the same group, name the element with the higher period number first.  

4. The name of the first element is unchanged. 

5. To name the second element, use the root name of the element and add the suffix –ide.  

6. If there are two or more atoms of the first element, add a prefix to indicate the number of atoms. 

7. Always add a prefix to the name of the second element to indicate the number of atoms of this element in the 

compound.  

(if the second element is oxygen, an “o” or “a” at the end of the prefix is usually omitted) 

 

Binary compound of a metalloid and non-metal or 2 metalloids are usually molecular.  

 

Example: Name these compounds: 

Chemical formula Name 

𝐶𝑜𝐹1  

𝑃𝐶𝑙:  

𝑆𝑟:𝑁1  

𝐾𝑂𝐻  

𝑁𝐻:  
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Practice:  
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Exceptions to Naming rules 

Peroxides (highly reactive):  

• Compounds that contain an oxygen-oxygen single bond 

• Oxygen has charge of – 1  

• “per” = an extra oxygen atom  

 

Steps for writing peroxides:  

1. Write formula of oxide 

2. Add one more oxygen 

3. Do NOT cancel subscripts 

 

Example: Write chemical formulas of the following compounds.  

a) sodium peroxide 

b) hydrogen peroxide 

c) barium peroxide  

 

Hydrates:  

• An ionic compound that contains loosely attached water molecules as part of its ionic crystal structure 

 

For instance, when heat is applied to 𝐶𝑢𝑆𝑂4 ∙ 5𝐻1𝑂 (the hydrate), it will decompose to produce water vapour and the 

associated ionic compound (the anhydrate).  

 

Step 1: Name the ionic compound.  

Step 2: Indicate the number of water molecules using a Greek prefix in front of “hydrate” 

 

Example:  

a) 𝑀𝑔𝑆𝑂4 ∙ 7𝐻1𝑂 

b) sodium carbonate decahydrate 

c) lithium chlorate trihydrate 

d) Iron (III) choride hexahydrate 
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Part III: How to name acids? 

Acid is a compound in which one or more hydrogen ions are bonded to a negative ion. 

For example:  

𝐻𝐹 → 𝐻- + 𝐹0 

𝐻1𝑆 → 2𝐻- + 𝑆10 

𝐻𝑁𝑂: → 𝐻- +𝑁𝑂:0 

𝐻1𝑆𝑂4 → 2𝐻- + 𝑆𝑂410 

The name of acid is based on the name of the negative ion that is part of the acid.  

 

Naming acids without oxygen 

Take 𝐻𝐶𝑙	as an example: 

Negative ion Acid 

−ide Hydro ______ic acid 

Chloride Hydrochloric acid 

  

How about 𝐻𝐵𝑟:  

Negative ion Acid 

−ide Hydro ______ic acid 

Bromide Hydrobromic acid 
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Naming acids with oxygen (oxoacids) 

How about 𝐻	𝐶𝑙𝑂	:  

Negative ion Acid 

ℎ𝑦𝑝𝑜 −ite ℎ𝑦𝑝𝑜 −ous acid 

Hypochlorite Hypochlorous acid 

 

How about 𝐻	𝐶𝑙𝑂1:  

Negative ion Acid 

−ite −ous acid 

Chlorite Chlorous acid 

 

How about 𝐻	𝑁𝑂1:  

Negative ion Acid 

−ite −ous acid 

Nitrite Nitrous acid 

 

Take 𝐻𝑁𝑂: as an example:  

Negative ion Acid 

	−ate −ic acid 

Nitrate Nitric acid 

 

How about 𝐻1𝐶𝑂::  

Negative ion Acid 

−ate −ic acid 

Carbonate Carbonic acid 

 

 

How about 𝐻	1	𝑀𝑛𝑂4: (We call	𝑀𝑛𝑂4	10𝑚𝑎𝑛𝑔𝑎𝑛𝑎𝑡𝑒, 

Mn has charge of +6) 

Negative ion Acid 

−ate −ic acid 

manganate manganic acid 

 

How about 𝐻	𝑀𝑛𝑂4: (We call	𝑀𝑛𝑂4	0		𝑝𝑒𝑟𝑚𝑎𝑛𝑔𝑎𝑛𝑎𝑡𝑒, 

Mn has charge of +7) 

Negative ion Acid 

𝑝𝑒𝑟 −ate 𝑝𝑒𝑟 −ic acid 

Permanganate Permanganic acid 

 

 

 

 

 

 

MORE TO COME:  

1. Basic Lewis structure (Exception octet rule in Unit 2) 
2. Stoichiometry  

a) Balance chemical reaction 
b) Type of reactions 
c) Determine limiting reactant 
d) Calculation 
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PART C: Lewis Structures for covalent compounds 

Steps:  

1. Place the central atom in the centre and other atoms around it evenly spaced. 

2. Count the total number of valence electrons for all atoms involved in the bonding. 

3. Placed the electrons in pairs between the central atom and each non-central atom 

4. Place the remaining electrons around the non-central atom until each has 8 electrons (H atoms have only 2 

electrons.) 

5. If electrons remain they are placed in pairs around the central atom.  

6. Exception: if the central atom is in group 14, 15, 16, 17, 18, the octet rule must be satisfied by moving electron 

pairs from non-central atoms, creating multiple bonds.  

 

Example: Draw the Lewis diagrams of 𝐴𝑠𝐵	𝑟: and 𝑆𝑂1, and 𝑃𝐶𝑙S. 

 
 
 
 
 
 
 
 
 
 
Resonance structure:  
 
When several structures with different electron distributions among the bonds are possible, all the structures contribute 
to the electronic structure of the molecule. These structures are called resonance structures 
 

For instance: carbonate anion     

									Formal	charge				 = 														valence	electrons		 − 						NonBonding	valence	electrons					 − 		
Bonding	electrons

2
 

Carbon:                 0                       4                                         0                    8
2
= 4 

Oxygen:      

Oxygen:     
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Summary:  

When considering the resonance structure… 

• Formal charge closest to zero is favoured 

• Negative formal charges on the more negative elements are favoured.  

When drawing Lewis diagrams… 

• Symmetrical arrangements are favoured 

• Hydrogen is never a central atom 

• The least electronegative element is usually the central atom 

 

Practice: Draw Lewis structure for the following compounds.  

1) 𝐶𝐶𝑙4 

2) 𝐻𝐶𝑙 

3) 𝑁𝐻: 

4) O𝐻0 

5) S𝑂410 

6) Nitrogen gas 
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PART D: Type of reactions 

I: Combustion reaction 

• To successfully predict the products of a complete combustion 

reaction, we must know the most common oxides.  

 

1) For metal: the most common oxide is the one formed with the 

metal’s most common ion. 

 

2) For non-metal: see the table 

 

Carbon dioxide: wood burning; living organism cellular respiration;  

Sulphur dioxide: volcanic eruptions; contribute to natural acidity of rain forming sulfuric acid;  

Nitrogen dioxide: oxide from lightning strikes; plant decay; burning of gasoline at high temperature; 

 

 

II: Synthesis reaction: a chemical reaction in which two or more substances combine to form a more complex substance.  

 

Example: Sulfur trioxide is a by-product of the combustion of gasoline in car engines. In the atmosphere it reacts with 

condensed water on dust particles, producing sulfuric acid. Write a word equation and a balanced chemical equation for 

the reaction. 

 

 

 

 

Example: Metal oxide such as sodium oxide reacting with water produces sodium hydroxide which has a wide variety of 

industrial uses including the production of paper, soaps, and detergents. Write a word equation and a balanced chemical 

equation for the reaction.  
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III: Decomposition reactions: a chemical reaction in which a compound is broken down into two or more simpler 

substances. 

 

• Decomposition of simple binary compounds generally yield two elements that make up the compound.  

For instance: sodium chloride decomposes into sodium and chlorine.  

                      		2𝑁𝑎𝐶𝑙(g) → 2𝑁𝑎(g) + 𝐶𝑙1(h) 

 

• Decomposition of compounds consisting of more than 2 elements often form simpler compounds is harder to 

predict. In particular, thermal decomposition, taken place when heat applied.  

 

For instance: The thermal decomposition of hydrazine is used in the thruster rockets of the Phoenix Mars Lander, 

under the provision of massive thermal energy, hydrazine brakes down as following:  

 

 

 

Hydrazine is an effective fuel for thruster rockets because:  

1.  Decompose quickly to produce a large volume of hot gases. 

2.  Does not need to be mixed with another chemicals (catalyst) for a decomposition reaction to occur, could be  

     precisely controlled by measuring how much hydrazine was burned.  

 

Some rules:  

• A metal nitrate decomposing into a metal nitrite and oxygen gas. 

• A metal carbonate decomposing into a metal oxide and carbon dioxide. 

• A metal hydroxide decomposing into a metal oxide and water. 

• A metal chlorate decomposing into metal chloride and oxygen.  
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Practice:  

1) Decomposition of aluminum carbonate: 

2) Decomposition of calcium hydroxide: 

3) Decomposition of aluminum nitrate:  

4) Decomposition of magnesium chlorate: 

5) Decomposition of sodium hydrogen carbonate 

 

 

IV: Single displacement reactions: the reaction of an element with a compound to produce a new element and a new 

compound.  

 

• Like displaces like – a metallic element takes the place of a metal in a 

compound; a non-metallic element takes the place of a non-metal in a 

compound.  

• In order to predict whether a single displacement reaction will take place, we 

need to refer to an Activity Series.  

1) The Activity Series was created in terms of the concept of electronegativity.  

2) For the metals, the lower the electronegativity, the more reactive the 

metal should be.  

3) For the non-metals (Halogen), the higher the electronegativity, the more 

reactive. Such that chorine will be displaced from a compound by fluorine.  

 

Example: in welding operations, aluminum is reacted with iron (III) oxide in what is 

called the Thermite process. Use the activity series to predict the products of this reaction and 

represent the reaction in a balanced chemical equation.  

 

Example: Use the activity series to predict whether zinc reacts with magnesium nitrate and, if so, the 

products of this reaction.  

 

Example: Predict the products of the reaction (if any) between chlorine gas and a solution of sodium bromide obtained 

from seawater (brine). Represent the reaction in a balanced equation.  
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Case study I: Extracting metals: Magnesium mining from seawater 

 

1) From seawater, sodium is the most abundant cations and magnesium is the second most abundant. 

2) Steps in the process of Magnesium mining 

 

 

3) What happen next? Manufacturing of aluminum-magnesium alloys.  

 

What is alloy? 

____________________________________________________________________________. 

 

Why alloy?  

Reason 1: ____________________________________________________________________.     

Reason 2: ____________________________________________________________________. 

Reason 3: _____________________________________________________________________. 
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Case study II: Rusting and protection:  

 

Rusting (or corrosion) may happen when Iron gets exposed to moisture, oxygen, and salt from surrounding 

atmosphere leads chemical reaction to take place. The rusting of iron will be forming hydrated iron (III) oxide 

that undergone an oxidation reaction. 

 

Watch the video and take notes down: https://www.youtube.com/watch?v=jQoE_9x37mQ  

 

 

How to prevent it?  

               Way 1:  ____________________________________________________________________. 

Way 2: _____________________________________________________________________ .                                

Way 3: _____________________________________________________________________. 

                                               

 

V: Double displacement reactions: a reaction in which aqueous ionic compounds rearrange cations and anions, resulting 

in the formation of new compounds.  

There are three main types of double displacement reaction:  

1) Neutralization reactions: When an acid and a base are mixed, water will be produced as well as a salt.  

Example: How does Magnesium hydroxide react with hydrochloric acid?  
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2) Precipitation reactions: In order to predict whether a precipitation reaction will take place, we need to refer to a 

Solubility Table.  

 

Example: Write a balanced equation to represent the reaction of an aqueous solution of barium chloride with an 

aqueous solution of potassium sulfate. Indicate the physical state of the reactants and products involved. 

 

 

 

3) Gas-producing reactions: A double displacement reaction will take place if the reaction produces a gas 

Example: Write a chemical equation when sodium sulfide solution and hydrochloric acid react to produce  

hydrogen sulfide gas.   
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PART E: Calculation involved in reactions 

 

Calculation Examples:  
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Teacher: Ella 

 pg. 23 
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Practice:  
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Empirical and molecular formulas  
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Limiting reactant, percentage yield, and calculations in stoichiometry 

 
 
 
 
 
 
 
 


