
 

 

IB  SL CHEMISTRY 

From Simple Studies: https://simplestudies.edublogs.org & @simplestudiesinc on Instagram 

  

UNIT ONE 

Matter as a particulate and basic background 

Elements form chemical compounds. These can come in forms of ionic or covalent bonds.  
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1. Types of mixtures. 

a. When two compounds combine non-chemically, you can form either a 

homogeneous or heterogeneous mixture.  

b. When you have two gases that form a mixture, they can be separated through 

fractional distillation. This relies on exploiting their boiling points to separate 

the gases. 
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2. Fractal Distillation of Crude Oil.  

a. This is the first example of IB’s specific examples. 

b. Crude Oil is a combination of many hydrocarbons. Hydrocarbons are molecules 

that are composed only of carbon and hydrogen atoms. These hydrocarbons will 

vary in boiling 

points, which 

will be explained 

later, so by 

boiling the crude 

oil to certain 

temperatures, 

you can isolate 

certain oils. 

These oils have 

many different 

applications 

within our life.  

 

 

 

 

 

 

3. Solutions. 

a. Composed of a solute and solvent.  

i. The solute is the solid dissolved in the solvent. 

ii. The solvent is the liquid in which the solute is dissolved in.  

b. You can find the Molar concentration of the solute in the solvent by solving for its 

stoichiometric relationship. 

c. Concentration is measured in moles of solute divided by liters of solvent. You 

will see many different units that describe this calculation, eg: 



 

 

i. M 

ii. 
𝑀𝑜𝑙

𝐿
 

iii. 𝑀𝑜𝑙 ∗ 𝐿
−1

 

iv. 𝑀𝑜𝑙 ∗ 𝑑𝑚−3----- This is the form most commonly used by IB.  

1. For example, if you’re given 2 moles of a NaOH and one liter of 

Water,  

a. 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 =
2 𝑀𝑜𝑙𝑒𝑠

1 𝐿𝑖𝑡𝑒𝑟
 = 2 M 

2. If you’re given 3 Moles of NaCl, and 0.5 L of water, your 

concentration of NaCl will be  

a. 
3 𝑀𝑜𝑙𝑒𝑠

0.5 𝐿𝑖𝑡𝑒𝑟𝑠
= 6 M. 

d. Parts per million 

i. Found by dividing mass of solute by mass of solvent then multiplying by 

106 

e. Standard Solution  

i. A solution with an accurately known concentration  

ii. Primary standard vs secondary standard 

1. Primary  

a. High purity, low molar mass, low reactivity, doesn’t react 

with air 

2. Secondary  

a. A solution that has been standardized against a primary 

solution. 

4. Chemical Reactions 

a. In chemistry, we produce products by taking two reactants and adding them 

together.  

b. These reactions will always obey the laws of conservation of both energy and 

mass. That means on both sides of the reaction, the mass of the products and 

reactants will be the same. The energy on each side will also be the same.  

c. Chemicals may go through many different types of reactions, which we will 

explore later on. These reactions include 



 

 

i. Single placement reactions 

ii. Double placement reactions ( precipitation reactions) 

iii. Redox reactions 

iv. Acid-base reactions 

v. Organic reactions 

vi. Combustion 

vii. Synthesis 

d. Writing Chemical Reactions.  

i. Writing chemical reactions requires two main things.  

1. The reactant- on the left side 

2. The product- on the right side 

3. An arrow or equilibrium arrow, that shows 

4.  the direction the reaction occurs. 

e. Balancing Chemical reactions 

i. According to the law of conservation of mass, there will be the same 

amount of each atom/ element on each side of the reaction.  



 

 

ii. The balanced chemical reaction is when both sides are equal in mass.  

 

Shown above is the reaction between HCl and NaOH into table salt and water.  

The chemical reaction is NaOH + HCl →NaCl + H2O 

This reaction is already balanced. If we count the amount of each element on each side, we’ll 

find that they're equal. 

 

● Reactant Side 

○ 1 - Na 

○ 1 - O  

○ 1 - Cl 

○ 2 - H 

● Product Side 

○ 1 - Na 

○ 1 - O 

○ 1 - Cl 



 

 

○ 2 - H 

Understanding the Mole/ intro to stoichiometry  

● One mole of any substance is equal to 6.0223 *1023 - named Avagadro’s number  

● For example 

○ 1 mol of Oxygen is 6.0223 * 1023  atoms.  

● Molar Mass 

○ How many grams of an element or compound are in one mole of that 

element/compound. Measured in Grams/Moles. 

○ Example: Find molar mass of substance x if it contains 0.573 moles and has a 

mass of 156 grams. 

○ 
156 𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑋

0.573 𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝑋
 =  232.14 𝐺𝑟𝑎𝑚𝑠/𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝑋 

● Percent Composition 

○ Percentage of any element/ isotope in any given chemical.  

■ Example: 

● One mole of Carbon Dioxide has a mass of 44.01 gram 

● To find the percentage of carbon in CO2 

a.  Calculate the molar amount of Carbon in CO2. In this case, 

there is one mole of Carbon in Carbon dioxide. 

b. Next, convert moles of carbon into grams of carbon. 

c. 1 𝑚𝑜𝑙𝑒 𝑐𝑎𝑟𝑏𝑜𝑛 ∗
12.01 𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝐶𝑎𝑟𝑏𝑜𝑛

1 𝑚𝑜𝑙𝑒 𝑜𝑓 𝐶𝑎𝑟𝑏𝑜𝑛
=

12.01 𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛. 

d. Finally, divide mass of carbon by mass of carbon dioxide 

and convert to percent 

e. 
12.01 𝑔𝑟𝑎𝑚𝑠 𝐶𝑎𝑟𝑏𝑜𝑛

44.01 𝑔𝑟𝑎𝑚𝑠 𝐶𝑂2
∗ 100 = 27.39 % 

● Going from mass- moles - molar mass 

○ Calculate the mass of 3 moles of Ethanol ( C2H5OH) 

■ Mass of One mol Ethanol = 46.06 grams/mol 

■ 3 moles = 
46.06 𝑔𝑟𝑎𝑚𝑠 𝐸𝑡ℎ𝑎𝑛𝑜𝑙

1 𝑀𝑜𝑙 𝐸𝑡ℎ𝑎𝑛𝑜𝑙
∗  3 𝑚𝑜𝑙𝑒𝑠 𝐸𝑡ℎ𝑎𝑛𝑜𝑙 =

 138.19 𝑔𝑟𝑎𝑚𝑠 𝐸𝑡ℎ𝑎𝑛𝑜𝑙 



 

 

○ Calculate the amount of atoms in 3.5 grams of propane ( C3H8) 

■ Propane molar mass = 44.11 grams/moles  

■ 3.5 𝐺𝑟𝑎𝑚𝑠 𝑃𝑟𝑜𝑝𝑎𝑛𝑒 ∗  
1 𝑚𝑜𝑙𝑒 𝑃𝑟𝑜𝑝𝑎𝑛𝑒

44.11 𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑃𝑟𝑜𝑝𝑎𝑛𝑒 
 =  0.079 𝑚𝑜𝑙𝑒𝑠 𝑝𝑟𝑜𝑝𝑎𝑛𝑒  

■ 0.079 𝑚𝑜𝑙𝑒𝑠 𝑃𝑟𝑜𝑝𝑎𝑛𝑒 ∗  
6.0223 ∗1023 𝑎𝑡𝑜𝑚𝑠 

1 𝑚𝑜𝑙𝑒 𝑝𝑟𝑜𝑝𝑎𝑛𝑒
=  4.778 𝑎𝑡𝑜𝑚𝑠 𝑜𝑓 𝑝𝑟𝑜𝑝𝑎𝑛𝑒  

● Finding the molecular and empirical formula 

○ Empirical formula- the formula of the simplest form of the compound  

■ Example ( C2H6) 

○ Molecular formula - the actual formula of the compound 

■ Example (C6H18)  

○ Finding Empirical Formula 

■ Steps 

●  First, convert percentage mass into grams by multiplying by 100; 

assuming that there are 100 grams of the compound.  

●  Then Find the number of moles of each element in the compound. 

 Divide each molar concentration by the smallest.  

■ Example 

● Given unknown compounds of C H and N, with mass percentages 

of 24.02, 32, and 43.98, respectively. 

● Step 1: Converting to moles 

a. 24.02 𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛 ∗  
1 𝑚𝑜𝑙 𝐶𝑎𝑟𝑏𝑜𝑛

12.01 𝑔𝑟𝑎𝑚𝑠 𝐶𝑎𝑟𝑏𝑜𝑛
=

 2 𝑚𝑜𝑙𝑒𝑠 𝐶𝑎𝑟𝑏𝑜𝑛 

b. 32 𝑔𝑟𝑎𝑚𝑠 ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛 ∗  
1 𝑚𝑜𝑙 𝐻

1.01 𝑔𝑟𝑎𝑚𝑠 𝐻 
=

 31.68 𝑚𝑜𝑙𝑒𝑠 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛 

c. 44 𝑔𝑟𝑎𝑚𝑠 𝑛𝑖𝑡𝑟𝑜𝑔𝑒𝑛 ∗  
1 𝑚𝑜𝑙 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛 

14 𝑔𝑟𝑎𝑚𝑠 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛
=

 3.14 𝑚𝑜𝑙𝑒𝑠 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛 

● Step 2: Dividing moles 

a. 
31.68 𝑚𝑜𝑙𝑒𝑠 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛 

2 𝑚𝑜𝑙𝑒𝑠 𝐶𝑎𝑟𝑏𝑜𝑛
=  15.84 ≃ 16 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛 

b. 
3.14 𝑚𝑜𝑙𝑒𝑠 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛

2 𝑚𝑜𝑙𝑒𝑠 𝐶𝑎𝑟𝑏𝑜𝑛
= 1.57 ≃ 2 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛 



 

 

c. 
2 𝑚𝑜𝑙𝑒𝑠  𝐶𝑎𝑟𝑏𝑜𝑛

2 𝑚𝑜𝑙𝑒𝑠 𝐶𝑎𝑟𝑏𝑜𝑛
=  1 𝐶𝑎𝑟𝑏𝑜𝑛. 

● Therefore, the empirical formula of the compound is CH16N2. 

○ Finding Molecular formula 

■ Given the Molar mass of CH16N2 is 168.51, find the molecular formula. 

● Step 1: Divide the molecular mass by the empirical mass. 

● 
168.51 𝑔𝑟𝑎𝑚𝑠 

56.17 𝑔𝑟𝑎𝑚𝑠
=  3 

■ Therefore, the molecular formula is three times greater than the empirical 

formula. In this case, the molecular formula would be C3H48N6.  

● Limiting and Excess reactants 

○ The amount of a product made is dictated by the limiting reactant.  

○ The limiting reactant is the reactant that will be depleted first.  

○ Example: 

■ 2Fe2O3 (s) + 3C (s) → 4Fe (s) + 3CO2 (g) 

■ 250 grams of iron oxide are reacted with 250 grams of Carbon. 

■ 
250 𝑔𝑟𝑎𝑚𝑠 𝐼𝑟𝑜𝑛 𝑂𝑥𝑖𝑑𝑒

159.7 𝑔𝑟𝑎𝑚𝑠/𝑚𝑜𝑙𝑒 𝐼𝑟𝑜𝑛 𝑂𝑥𝑖𝑑𝑒
=  1.56 𝑚𝑜𝑙𝑒𝑠 𝐼𝑟𝑜𝑛 𝑂𝑥𝑖𝑑𝑒 

■ 
250 𝑔𝑟𝑎𝑚𝑠 𝐶𝑎𝑟𝑏𝑜𝑛

12.01 𝑔𝑟𝑎𝑚𝑠/𝑚𝑜𝑙𝑒 𝐶𝑎𝑟𝑏𝑜𝑛
= 20.82 𝑚𝑜𝑙𝑒𝑠 𝐶𝑎𝑟𝑏𝑜𝑛 

○ To find the limiting reactant, divide the concentrations by their coefficient.  

■ 
1.56 𝑀𝑜𝑙𝑠 𝐼𝑟𝑜𝑛 𝑂𝑥𝑖𝑑𝑒

2
=  0.78 𝑀𝑜𝑙𝑒𝑠 𝐼𝑟𝑜𝑛 𝑂𝑥𝑖𝑑𝑒 

■ 
20.82 𝑀𝑜𝑙𝑠 𝐶𝑎𝑟𝑏𝑜𝑛

3 
=  6.94 𝑀𝑜𝑙𝑒𝑠 𝐶𝑎𝑟𝑏𝑜𝑛. 

○ Iron Oxide is the limiting reactant.  

● Theoretical and experimental yield. 

○ Chemistry is by no means a perfect science. We will always have errors in the lab, 

whether it’s random or systematic. We judge how effective our reaction was 

through the calculation of the theoretical yield. 

○ The theoretical yield is how much product should be made under perfect 

conditions. 

○ Example - synthesis of aspirin through Salicylic Acid and Ethanoic Acid 

Anhydride. Aspirin is C9H8O4 

■  C7H6O3 (s) + C4H6O3 (l) → C9H8O4 (s) + C2H4O2 (l) 



 

 

○ Find how much aspirin is theoretically produced when 2 grams of Salicylic Acid 

and Ethanoic Acid react. 

○ Convert grams to moles 

■ 
2 𝑔𝑟𝑎𝑚𝑠 𝑆𝑎𝑙𝑖𝑐𝑦𝑐𝑙𝑖𝑐

138.12 𝑔𝑟𝑎𝑚𝑠/ 𝑚𝑜𝑙𝑒𝑠 𝑆𝑎𝑙𝑖𝑐𝑦𝑙𝑖𝑐
=  0.0144 𝑀𝑜𝑙𝑒𝑠 𝑆𝑎𝑙𝑖𝑐𝑦𝑙𝑖𝑐 

■ 
2 𝑔𝑟𝑎𝑚𝑠 𝐸𝑡ℎ𝑎𝑛𝑜𝑖𝑐

102.09 𝑔𝑟𝑎𝑚𝑠/𝑚𝑜𝑙𝑒𝑠 𝐸𝑡ℎ𝑎𝑛𝑜𝑖𝑐
=  0.0196 𝑀𝑜𝑙𝑒𝑠 𝐸𝑡ℎ𝑎𝑛𝑜𝑖𝑐 

○ Find the limiting reactant by dividing each by their coefficient. 

■ Salicylic is the limiting reactant.  

○ Convert Salicyclic to Aspirin. 

■ 
0.0144 𝑚𝑜𝑙 𝑆𝑎𝑙𝑖𝑐𝑦𝑐𝑙𝑖𝑐  

1
∗

1 𝑚𝑜𝑙 𝐴𝑠𝑝𝑖𝑟𝑖𝑛

1 𝑚𝑜𝑙 𝑆𝑎𝑙𝑖𝑐𝑦𝑐𝑙𝑖𝑐
=  0.0144 𝑚𝑜𝑙 𝐴𝑠𝑝𝑖𝑟𝑖𝑛  

○ Convert mol to grams. 

■ 
0.0144 𝑚𝑜𝑙 𝐴𝑠𝑝𝑖𝑟𝑖𝑛 ∗ 180.16 𝑔𝑟𝑎𝑚𝑠 𝐴𝑠𝑝𝑖𝑟𝑖𝑛

1 𝑚𝑜𝑙 𝐴𝑠𝑝𝑖𝑟𝑖𝑛
=  2.609 𝑔𝑟𝑎𝑚𝑠 𝐴𝑠𝑝𝑖𝑟𝑖𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 

● Percentage yield 

○ Found by dividing experimental over theoretical yield, then multiplying by 100. 

○ Example 

■ 2.102 grams of aspirin formed. What is the percent yield? 

■ 
2.102

2.609
∗ 100 =  81%  𝑦𝑖𝑒𝑙𝑑.  

● Avogadro and gas laws 

○ Kinetic Molecular Theory has 5 postulates 

● The particles in a gas are in constant, random, straight-line motion. 

● There are negligible forces of attraction (intermolecular forces) between 

the particles. 

● Collisions between particles or with the walls of the container are 

perfectly elastic (no energy is lost). 

● The distance between the particles is much greater than the size of the 

particles, therefore, gas particles have negligible volume. 

● The kinetic energy of the particles in a gas is directly proportional to the 

absolute temperature (in kelvin).  

○ Standard Pressure and Temperature 

■ Baseline for the molarity of a gas 



 

 

■ At STP, one mol of a gas take up 22.7 dm3 

■ Calculating moles of gas 

● 𝑚𝑜𝑙𝑒𝑠 (𝑛) =  
𝑣𝑜𝑙𝑢𝑚𝑒 𝑑𝑚3

𝑣𝑜𝑙𝑢𝑚𝑒 𝑎𝑡 𝑠𝑡𝑝
 

● Gas Laws 

○ Boyle’s law 

■ Named after Robert  William Boyle 

■ Explores relation between pressure and volume of a system 

■ Discovered pressure and volume are inversely related  

■ PV=k 

■ K is the gas constant 

■ As pressure increases, volume decreases 

○ Charles Law 

■ Named after Jacques Charles 

■ Volume and Temperature are directly proportional 

■ 
𝑉

𝑇
= 𝑘 

○ Gay-Lussac’s law 

■ Named after Joseph Louis Gay-Lussac 

■ Pressure and temperature are directly proportional 

○ General Gas equation 

■ When the three equations are combined, you make the equation  

■ 
𝑃1𝑉1

𝑇1
=

𝑃2𝑉2

𝑇2
 

● Ideal Gas Law 

○ If you combine general gas with the concentration of a gas equation derived by 

Avagadro, you get 

○ 𝑃𝑉 = 𝑛𝑅𝑇 

■ Where 

■ P is pressure in pascals 

■ V is volume in m3 

■ N is amount of moles of a gas 

■ R is universal gas constant - 8.314 Joules mol-1k-1 



 

 

■ T is temperature in kelvin 

○ You can move the equation around to solve for all parts 

 

 

 

  



 

 

UNIT TWO  

● Atomic structure 

○ Atoms are made of nucleons and electrons 

■ Nucleons are neutrons and protons 

○ Electrons exist in separate energy levels named energy shells 

● Calculating relative atomic mass 

○ Bromine exists as two isotopes: bromine-79 and bromine-81. The relative atomic 

mass of bromine is 79.90. Calculate percent abundance of each isotope 

■ Create a system of equations 

■ Assign variable x to bromine 79 

■ 79x+81(100-x)=100 

■ Solve for x and get 55 

■ Bromine is 55% Br79 and 45% Br81 

● Atomic orbitals 

○ Electrons exist in shells that are split up by energy. 

○ The lowest energy level can carry two shells. 

○ Each energy level is divided into subshells that each carry a different 

amount of electrons 

○ Each energy level is divided into subshells that each carry a different 

amount of electrons/ pairs of electrons 

■ S orbital carries 2 (1 pair of electrons) 

■ P orbital carries 6 (3 pairs) 

■ D orbital carries 10 (5 pairs) 

■ F orbital carries 14 (7 pairs) 

○ Energy levels can be noted as a value of N 

■ First Level - n=1: Only has an S subshell 

■ Second Level - n=2: has both S and P subshell 

■ Third Level  -  n=3: has S P and D subshells 

■ Fourth Level - n=4: has S P D and F subshells 



 

 

 

 

 

Given alongside is a 3D representation of 

the s, px, py, and pz shells and how they 

exist on the axes 

 

● Pauli Exclusion principle 

○ Wolfgang Pauli discovered this law on the orientation of electrons. 

○ Electrons spin two ways, and two electrons will not pair together if they spin the 

same direction.  

 

 

 

 

 

 

 

 

● Aufbau Principle 



 

 

○ Electrons will occupy shells starting from the lowest shell to the highest energy 

shell. 

○ Notice how the 4s shell fills up before the 

3d shell. 4s shell is a lower energy shell 

than the 3d.  

○ Chromium and Copper are the 

exceptions to the Aufbau Principle.  

 

 

 

 

● Hund’s Rule 

○ Electrons will fill up a shell one by one. 

○ To help better understand, imagine kids 

on a bus. Every kid 

wants a seat to 

themselves, so 

they’ll find their 

own seat. Once 

every seat is taken 

up, then kids will 

start doubling up.  

 

 

 

 

● Heisenberg uncertainty principle 

○ We can’t ever know where an electron is. Our knowledge of their placements 

relies on the probability of an electron being in that shell.  

 

● Electron Configuration 



 

 

○ Electrons are written as the primary quantum number(n), with with the subshell 

and an exponent to dictate how many electrons are in the subshell 

○ For example, Carbon has 6 electrons 

■ It is written as 1s22s22p2 

○ Configuration of ions. When an atom gains or loses electrons, it becomes an ion. 

Electrons will always shed the electrons on the farthest shell. We’ll discuss this 

later. 

○ For example, Sodium has an electron configuration of 1s22s22p63s 

○ When it becomes the Na+ ion, the configuration will be 1s22s22p6 

 

● Noble Gas configuration 

○ A shorter way to write out longer electron configurations. 

○ For example, Iron has 26 electrons. 

○ It’s full configuration is 1s22s22p63s23p64s23d6 

○ Iron can also be written using the nearest noble gas as a starting point 

○ The noble gas configuration for Iron is [Ar]4s23d6 

 

● Chromium and Copper 

○ Chromium should have a configuration of [Ar]4s23d4 

○ In reality, it has a configuration of [Ar]4s13d5 

○ Copper should have a configuration of [Ar]4s23d9 

○ In reality, it has a configuration of [Ar]4s13d10 

○ You won't need to know why, but just for your own knowledge, it is to bring 

further stability to the atom by completely filling an inner energy level. 

 

● Light Spectrum 

○ When light is passed through a prism, it emits a continuous spectrum that shows 

all the wavelengths of visible light. 

○ absorption spectrum is the light absorbed by the reflected material. Characterized 

by a spectrum of visible light with noticeable black bands. 



 

 

○ Emission spectrum is the light emitted out by the material. Characterized by 

bands of light on a black spectrum. 

● Absorption spectrum of Hydrogen 

○ When a gas becomes excited, 

electrons can jump energy 

shells. 

○ From n=2 - n=6, hydrogen 

absorbs violet light 

○ From n=2 - n=3, hydrogen 

absorbs red light  

● Emission spectrum of Hydrogen 

○ As energy levels come back  

down, hydrogen will emit light 

at the same frequency it 

absorbed them. 

○ You must know this graph for any IB exams.  

 

 

 

 

  



 

 

UNIT THREE 

● Periodicity 

 

○ Periodic table is separated into 5 groups 

■ Group 1- Alkali Metals 

● Lithium, Sodium, Potassium, Rubidium, Caesium, Francium 

● High reactivity, will create explosion in water 

■ Group 2-  Alkaline Earth Metals 

● Beryllium, Magnesium, Calcium, Strontium, Barium, Radium 

● Reactive, but less than group 1 

■ Group 3-12 

●  Transition metals   

● Characterized by having electrons end in the D orbital 

● From Scandium to Copernicium 

● Not very reactive, mainly used in construction 

■ Group 17- Halogens 

● From Fluorine to Astatanine 

● Most reactive nonmetals 

■ Group 18- Noble Gases 

● Most unreactive elements on the table due to its full valence shell 

● Helium to Radon 

 

○ Periodic blocks  

■ Blocks are a way to characterize periodic table elements by what their 

valence shell is.  

■ Transition metals are characterized by their D orbital valence electrons. 

  

○ Atomic Radii 

■ Atomic radius is distance from nucleus to valence shell. 

■ Atomic radius decreases across a row and increases down a group.  



 

 

■ This is because as you move across a row, both more protons and 

electrons are added. Protons will increase the nuclear charge of the atom 

and pull in the electrons tighter.  

■ It increases down a group because a new group adds a new energy level of 

electrons. 

 

○ Ionic radius 

■ Metals will form cations, nonmetals will usually form anions. 

■ Cations lose electrons, so the radius becomes stronger. Proton count stays 

the same, and pulls in less electrons.  

■ Imagine a little girl walking 4 dobermanns.  

■ If she loses a dobermann, she only has to control 3 of them. That means 

she can hold them closer to her and have a better grip on them. 

■ Conversely, anions increase atomic radius. You add on electrons, so it 

takes the 

same 

amount of 

protons to 

pull in more 

electrons. 

The trend for 

ionic radius 

is that it will 

decrease 

across a row 

for the metals, jump up to a higher value once it hits a nonmetal, then 

decrease again. 

■ Ionic radius will increase down a group, as nuclear charge will become 

stronger.  

 

○ Nuclear charge- the amount of attraction between nucleus and valence shell 



 

 

■ Will increase as you move up a group and move across a row. 

 

○ First ionization energy 

■ The energy needed to pull one electron off a gaseous atom. 

■ Increases across a row, down a group. 

 

 

 

 

 

 

 

 

 

● We observe peaks at all of the Noble Gases. This is because Noble gases 

have a full valence shell and are happy. Imagine trying to steal a candy bar 

from a kid. It will take a lot of effort. We see some exceptions in the row, 

mainly beryllium and boron, then oxygen and nitrogen. 

● These can be proven by the electron configurations of each.  

 

● Electronegativity 

○ Defined as attraction of bonding for each element. 

○ Francium has the lowest electronegativity, and it increases up a group and 

across a row until you get to Fluorine.  

 

● Electron affinity  

○ The energy released when one mole of electrons to a gaseous element. 

○ Increases (becomes more exothermic as you go down a row) 

○ Halogens have the highest electron affinity, they have room for one 

electron in their outer shell.  

○ Decreases down a group 



 

 

 

● Metallic character 

○ Metallic character decreases across a row, and increases down a group 

 

● Melting point  

○ Generally is higher with metals, then decreases when it reaches nonmetals 

 

● Oxide trends 

○ Row three oxides decrease in metallic character as you move down the 

row. 

○ Row three oxides go from basic to amphoteric to acidic.  

○ Aluminum oxide is amphoteric, which means it can be both basic or 

acidic. 

○ A common IB Question is to describe this change in character of oxides so 

please note this.  

  



 

 

UNIT FOUR 

● Bonding 

○ Ionic Bonding 

1. Occurs between metals and nonmetals 

2. In order to be ionic, the difference in electronegativity between the two 

elements must be greater than 1.8 

3. Formed by a lattice structure of the elements 

4. Non Directional bonding- the attraction forces go all ways 

5. Coordination numbers- amount of ions that one element is touching.  

 

For example in 

Sodium Chloride’s 

lattice structure, a 

sodium ion touches 

6 chloride ions, so 

its coordination 

number is 6.  

○ Covalent 

bonding 

1. Occurs 

between two 

nonmetals 

2. For covalent bonding to occur, electronegativity is less than 1.8 

 

○ Coordinate Covalent Bond 

Different from a normal covalent bond, has an arrow to show the 

movement of electrons from one ion to the other. 

 

● Lewis Structures 

○ A method to visualize the interactions between 2 or more atoms. 

○ Helps to visualize bonding electrons 



 

 

○ There are pi and sigma bonds. Sigma bonds are single bonds, a pi bond is any 

bond attached. 

■ For example, a double bond is made of one sigma and one pi bond. 

■ A triple bond is one sigma and two pi bonds. 

 

○ Octet Rule- Most elements want 8 electrons bonded to it 

○ Duet rule- Hydrogen and Helium share two electrons 

○ Incomplete Octet Rule- Boron and Beryllium don't need 8 electrons. Boron needs 

6, Beryllium needs 4.  

○ Some atoms have an expanded octet. Phosphorus, Sulfur, Arsenic can all have 

more than 8 electrons. 

○ Resonance Structures 

■ Different ways to draw the same molecule 

■ It looks like Ozone has two different possible structures. 

■ That’s not the case. Resonance works in a hybrid resonance. That means 

the bonds in ozone are a cross between the two. Both Oxygens share the 

double bond. Neither one actually has it. 

 

● VSEPR Theory  

○ Theory that allows us to assume the shape of a molecule based on its regions of 

bonding and lone pair electrons. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

● Giant Covalent Structures/ Allotropes of Carbon- Specific IB example 

○ Diamond  

■ Hard tetrahedral shape of carbons bonded together. Poor conductor 

○ Silicon dioxide 

■ Tetrahedral shape, strong bonds 

○ Graphite 

■ Soft, good conductor, weak intermolecular forces that slide over each 

other. 

○ Fullerene 

■ Soccer ball shape  

○ Graphene 

■ 1000x better tensile strength than steel 

■ Peels off in layers 

■ Conducts electricity 

 



 

 

● Intermolecular forces 

○ Bonds between different molecules. 

○ Nonpolar molecules are generally symmetrical 

○ Larger mass usually makes a molecule more polar  

○ London Dispersion Force 

■ Weakest force 

■ Consists of induced and instantaneous dipole 

● Instantaneous 

○ Molecule has weak polarity that causes dipoles 

● Induced 

○ Molecules create dipoles when near other more polar 

molecules that pull charges to one side. 

■ Larger molecules have stronger london dispersion forces 

 

○ Dipole-Dipole 

■ Between two permanent dipoles. Both molecules have to be polar. 

■ Hydrogen is the positive dipole, chloride is negative dipole. 

■ Second strongest dipole force 

 

○ Hydrogen Bonding 

■ Hydrogen bonds between Fluorine, Nitrogen, and Oxygen make strongest 

covalent intermolecular forces. 

■ Mnemonic to remember easily- Hydrogen just wants to have FON. 

■ These hydrogen bonds will increase polarizability, boiling and melting 

point. 

■ They are responsible for the unique shape of water in its ice form. 

 



 

 

  



 

 

UNIT FIVE 

 

● HEAT 

○ Transfer of energy between two objects of  different temperature. 

○ Heat is not the same as temperature 

○ Heat content is enthalpy, measured as 𝛥𝐻 

○ Measuring Heat in a system 

○ Use the equation 𝑞 = 𝑚𝑐𝛥𝑇 

○ C is specific heat of water 

○ T is temperature in kelvin 

○ M is mass in grams. 

○ 𝛥𝐻 = 𝑄/𝑛 where n is moles of the limiting reactant 

 

● Temperature- measure of average kinetic energy in a system 

 

● Exothermic Vs endothermic reaction 

○ Exothermic Reaction releases heat. This means that the surroundings will become 

hotter as the system releases heat. 

○ Endothermic reaction absorb heat, leaving the surroundings cooler as the system 

becomes hotter 

 

● Hess Law 

○ Heat is a state function- final value is independent of the path the reaction takes 

○ As long as you reach the final temperature, that’s what matters. 

○ We can visualize this through enthalpy cycles 



 

 

○ Overall enthalpy chart for a reaction. Doesn’t matter if the reactant goes directly 

to the product or through an intermediate reaction, it just needs to reach the 

product. 

○ 𝛥𝐻3 = 𝛥𝐻1 + 𝛥𝐻2 

 

● Enthalpy of formation  

○ In the comp book you’ll be given enthalpy values. Subtract reactant from product 

to get total enthalpy. 

 

● Enthalpy of combustion  

○ Use enthalpy of combustion values given in the comp book. Subtract product 

from reactant to find total enthalpy. 

 

● Enthalpy change 

○ Total sum of reactants enthalpies - total sum of products enthalpies 

 

● Haber Process- Need to know 



 

 

○ N2 (g) + 3H2 (g) ⇌ 2NH3 (g) 

○ One N triple bond broken 

○ Three h-h bonds broken 

○ Six n-h bonds formed 

○ Take relevant enthalpies and multiply by amounts of each bond, then 

subtract products from reactants. 

  



 

 

UNIT SIX 

● Chemical Kinetics 

○ Collision Theory- chemical reactions can’t happen unless two products 

bump into each other at the right energy and orientation. If any part is off, 

then no reaction will happen.  

● Activation energy  

○ Energy barrier required in order for reaction to proceed. 

○ If the reaction doesn't break the barrier, no reaction. 

 

● Maxwell - Boltzmann Distribution 

○ Curve that shows the fraction of particles compared to the energy of the reaction. 

○ Area under the curve helps determine all atoms in the reaction.  

 

● Rate of Reaction  

○ Change in concentration over change in time 

○ If the concentration of the reactants decreases, the rate is negative. If it increases, 

it’s positive 

○ The derivative of the graph will help find the rate of reaction.  

● Rate determining step 



 

 

○ Reactions will have different steps that will determine the order of reaction. 

○ Slowest step of the reaction is the rate determining step. 

○ rate=k[concentration of reactant] 

○ K is the equilibrium constant 

 

● Reaction order 

○ When given a kinetics graph, you can determine order of the reaction based on the 

concentrations of the reactants and the rate of reaction.  

○ To find order, take two trials where concentration remains constant then look at 

the ratio of concentrations and rate. 

 

● Factors that change rate of reaction 

○ Temperature 



 

 

■ Higher temperature, faster 

reaction rate. This is because 

as temperature increases, the 

average kinetic energy 

increases and hence, the 

particles collide more 

frequently.  

 

○ Pressure  

■ Higher pressure, higher 

reaction rate 

 

○ Surface area 

■ Smaller pieces of a reactant will have a greater amount of faces to react 

with. Increased surface area faster reaction rate  

 

○ Catalyst 

■ Reduces the activation energy for a reaction to occur. 

 

● Equilibrium constant 

○ Dynamic equilibrium 

■ Rates of forward and reverse reactions are the same 

■ concentration of reactant and products are constant 

■ Closed system 

■ No macroscopic changes 

 

○ Solving for equilibrium constant 

■ aA + bB ⇌ cC + dD 

■ kc= 
[𝐶𝑐][𝐷𝑑]

[𝐴𝑎][𝐵𝑏]
 

○ On IB exams, we must use square brackets 



 

 

○ If K is greater than 1, products are favored 

○ If K is less than 1, reactants are favored 

○ If K is 1, the reaction is at equilibrium 

 

● Reaction quotient 

○ Solved the same way as Kc 

○ If Q<K, reaction is favored by product and head to completion 

○ If K>Q, reaction is favored by reactant and proceeds to the reactant 

○ If K=Q, reaction is at equilibrium 

 

● Le Chatelier’s Principle 

○ Different stresses will affect equilibrium. 

■ Removing products or adding reactant will draw equilibrium 

towards the product. This happens because more reactants are going 

to react in order to maintain equilibrium 

■ Adding products will have the opposite effect. 

■ Changing pressure in the system will draw equilibrium towards the 

side with less moles of gas. 

■ If you increase temperature, reaction will shift towards equilibrium 

on the cooler side, making reaction endothermic. 

■ Vice versa if you decrease heat. 

■ CATALYSTS DO NOT AFFECT EQUILIBRIUM 

 

● Contact process in creation of sulfuric acid- Very common example for IB 

 

○ In order to have the most efficient reaction, you can’t just use low 

temperature and high pressures. This makes the reaction economically 

infeasible. The reaction uses a Vanadium Oxide catalyst that only functions 



 

 

above 400 degrees C. DO NOT LET IB TRICK YOU INTO USING LOW 

TEMP HIGH PRESSURE. 

 

 

 

 

  



 

 

UNIT EIGHT 

● Arrhenius Acids and Base 

○ Most basic definition of Acid/Base 

○ Acids have H+ 

○ Bases have OH- 

 

● Bronsted Lowry Acids and Bases 

○ Acids are usually positive ions that have a hydrogen ion (H3O+) to give off 

○ Bases accept a Hydrogen ion. They have a lone pair of electrons that wishes to 

accept a hydrogen ion. 

○ Strong means that it dissociates in water almost completely 

○ Weak means  that it barely dissociates in water  

○ Do not confuse strong/weak with concentrated/dilute 

 

● Conjugates 

○ Conjugate Acid- the acid that is produced from a reaction with the base.  

○ Conjugate Base- base produced through reaction with water. 

 

 



 

 

● Amphoteric substances 

○ Molecules that can be both an acid and a base. Water is amphoteric. It can act as 

an acid and give a hydrogen. It then becomes a hydroxide ion and can act as a 

base. 

 

● Acid Base Reactions 

○ Acid Reactions with metal 

■ Acids react with metals to produce a conjugate salt and hydrogen. 

■ For example 

■ Zn (s) + 2HNO3 (aq) → Zn(NO3)2 (aq) + H2 (g) 

■ Zinc reacts with nitric acid to make Zinc nitrate 

 

○ Acid/Base Neutralization 

■ Acid goes through a neutralization reaction with a metal hydroxide 

or metal oxide to produce salt and water. 

■ CuO (s) + H2SO4 (aq) → CuSO4 (aq) + H2O (l) 

■ NaOH (aq) + HNO3 (aq) → NaNO3 (aq) + H2O (l) 

 

○ Acid with Metal Carbonates/ hydrogen carbonates 

■ Acid reacts with these species to produce a salt, Co2 and H2O 

■ MgCO3(s) + 2HCl (aq) → MgCl2 (aq) + H2O (l) + CO2 (g) 

■ NaHCO3 (s) + HCl (aq) → NaCl (aq) + H2O (l) + CO2 (g) 

 

○ Calculating pH 

■ -log[H+ ion concentration] 

■ pOH calculated by -log[OH concentration] 

 

○ Calculation H+ concentration  

■ 10-pH 



 

 

■ OH- concentration calculated by 10-pOH 

 

● Indicators 

○ Weak acid or base that helps indicate the ending pH of a neutralization 

○ We use a universal indicator that helps show pH 

● Ionic Value of water 

○ Water dissociates into hydrogen and hydroxide ions. 

○ H2O (l) ⇌ H+ (aq) + OH– (aq) 

○ Kw=
[𝐻+][𝑂𝐻−]

[𝐻2𝑂]
 

■ We can deem water negligible as it’s basically a constant. We can 

restate equation as  

○ Kw=[H+][OH-] 

○ At 298 kelvin, pure water is an equal 50/50 split of hydroxide and hydrogen 

ions. 

○ Kw=1.00 × 10-7 mol dm-3 × 1.00 × 10-7 mol dm-3 = 1 × 10-14 mol2 dm-6 

○ You can use this equation to solve for the concentration of ions.  

 

● Acid Deposition 

○ Acid Rain - IB example 

○ Carbon dioxide reacts with water in the air to create carbonic acid.  

○ Nitric acid is formed through many steps 

■ Step 1 



 

 

● Nitrogen gas reacts with Oxygen gas to make Nitrogen Monoxide 

Free radicals(Free electrons in the nitrogen) 

● N2 (g) + O2 (g) → 2NO• (g) 

■ Step 2 

● Nitrogen Monoxide radical reacts with water to form nitrous 

and nitric acid.  

● 2NO2• (g) + H2O (l) → HNO3 (aq) + HNO2 (aq) 

○ Those two come together as acid rain. 

○ Acid rain adversely affects the environment. 

■ By lowering pH of aquatic environments to around 5, many fish 

begin to die off. 

■ Salmon cannot survive in pH’s created by acid rain.  

■ Acid can leach off aluminum ions into the water stream and hurt fish 

gills. 

■ Has adverse corrosive effects on buildings  

■ Has effects on the mucous lining in our membranes and lungs, leads 

to irritation and sickness. 

 

● Dry deposition  

○ Acidic fumes or particles from factories fall onto the environment 

 

● How to reduce acid deposition  

○ Precombustion vs post combustion methods 

■ Hydrodesulfurization- precombustion method that takes sulfur out of 

gasoline and refined fuel by creating hydrogen sulfide 

■ Flue gas desulfurization- post combustion that puts a filter that 

removes sulfur from the fumes. It’s scrubbed off by calcium 

carbonate and calcium oxide 



 

 

■ This produces calcium sulfite (sulfate(IV)) which is further oxidized 

into a solid calcium sulfate 

  



 

 

UNIT NINE 

 

● Redox Reactions 

○ Oxidation can be defined as the loss of hydrogen or gain of oxygen. 

○ Reduction is gain of hydrogen or loss of oxygen. 

○ The oxidising agent becomes reduced, while the reducing agent becomes  

Oxidized. 

 

 

 

 

 

 

 

 

● Oxidation Reactions can be split into two half reactions. 

○ One species is oxidized 

○ One is reduced 

○ In this case, our two half reactions would be  

○ Zn→Zn2+ and Cu2+→Cu 

 

● Balancing Redox reactions 

○ First write out two half reactions 

○ Then balance for molecules on each side  

○ Then balance for oxygens first by adding water molecules 

○ Balance for hydrogen atoms by adding hydrogen ions 

○ Balance each oxidation and reduction by adding electrons  

○ Make both reactions have same amount of electrons on same side then 

cancel the electrons out 

 

● Winkler Method - Must know 



 

 

○ Solves for Biological Oxygen Demand (BOD) 

○ BOD is amount of oxygen needed to decompose organic matter in an 

ecosystem 

○ Steps 

■ Step one 

● Saturate the water with oxygen  

■ Step 2 

● Let it sit over a few days for bacteria to oxidise the organic 

material in there 

■ Step 3 

● Fix the sample by adding ManganeseSulfate 

● Manganese sulfate should be oxidized into manganese 

oxide 

■ Step 4 

● Acidify the solution then add excess iodide to the solution. 

■ Step 5. 

● Titrate the iodide solution with sodium thiosulfate 

○ To find BOD 

■ Take the final concentration of oxygen, subtract the initial. 

 

● Galvanic Cells, also known as voltaic cells 

 



 

 

 

● Contents 

○ Contains a salt bridge for ions to flow  

○ A cathode with a copper rod that is reduced, and an anode with an oxidized 

species of zinc. Ions flow from anode to cathode. 

● Cell Diagram Convention 

○ Quick way to represent galvanic cell 

  



 

 

● Electrolytic Cells 

○ Breakdown of compound into its constituent elements 

○ Oxidation happens at positive anode 

○ Reduction at negative cathode 

○ Uses a molten liquid in place of a salt bridge 

○ endothermic reaction that’s non-spontaneous 

○ Converts electrical energy into cell energy. 

  



 

 

UNIT TEN 

● Organic Chemistry 

○ Organic chemistry is based off of Hydrocarbons 

 

● Naming compounds 

○ First find the longest carbon chain- find the prefix associated with that chain 

○ Order the carbons in a way that will allow you to have the constituent branch on 

the lowest carbon 

■ Constituent groups are labeled in alphabetical order. That means if you 

have a methyl and ethyl group, the ethyl comes first. 

 

● Find the functional groups 



 

 

○ When naming nitrogen containing compounds, you must identify whether the 

nitrogen is a primary, secondary, or tertiary nitrogen.  

○ That is defined by how many constituents are bonded to the nitrogen. 

○ If you have an NH2 group, that is a primary amine 

○ If you have a N-HCH3 group, you have one methyl group bonded to the nitrogen, 

making it a secondary amine. 

○ If you have an N(CH3)2 group, you have two constituents bonded to the nitrogen, 

making it a tertiary amine.  

 



 

 

● Homologous series 

○ Homologous series are chains of organic molecules that vary by a factor of CH2. 

They also share many similar physical and chemical properties. 

● Formulae and structurae 

● Properties 

○ Boiling point increases with mass 

○ Straight chained isomers are stronger than branched isomers 

○ functional groups affect boiling point and volatility, that data will be provided in 

the data booklet.  

○ The more polar a compound is, the more soluble. 

 

● Benzene 

○ Special example 

■ Benzene ring is pictured with 3 double bonds. Benzene is a resonance 

structure that has bonds that are between a single and double bond. These 

electrons are delocalised. They aren’t stuck in one bond. Imagine it as a 

racetrack of electrons, that they can move around the atom.This makes 

benzene a much more stable molecule than others.  

■ All arenes and aromatics are like this 

 

● Reactions of Alkanes 

○ Alkanes can go through complete or incomplete combustion. 

○ Alkanes can also go through free radical substitution that makes haloalkanes.  

■ Free radicals substitution has three steps. 



 

 

● Step 1- initiation 

● Step 2- propagation 

● Step 3- termination  

■ When doing these reactions you have to write out two propagation states.  

 

○ Example of free radical substitution 

 

● Alkene reactions 

○ All alkene reactions occur through the breaking down of the double bond. 

○ Alkenes can go through combustion, hydration, hydrogenation, polymerization, 

substitution reactions, and halogenation reactions.  

○ Halogenation- adding a halogen to alkene- produces dihaloalkane 

○ Hydration - adding water to alkene- produces alcohol 

○ Hydrogenation- adding hydrogen to alkene- produces alkanes 

○ Combustion- produces CO2 and Water 

○ Polymerization- makes polymers of alkenes. This is important to IB. 

■ Polymers can be used in plastics, metals, everyday materials. Nylon is a 

polymer that we use. 

 

○ Bromine water test- important to IB 



 

 

■ If you have a substance and are not sure if it is an alkene, react it with 

bromine water. An Alkene will react with the bromine water, leaving the 

solution Colorless. You can not say clear. If it doesn't react with the 

bromine water, then it isn’t an alkene.  

■ BENZENE WILL NOT REACT WITH THE BROMINE WATER. 

● Its bonds are too strong to be broken. 

 

● Alcohol reactions.  

○ Alcohols can go through combustion reactions.  

○ They can be oxidized. 

■ Oxidizing a primary alcohol will give you an aldehyde. Fully oxidizing a 

primary alcohol will give you a carboxylic acid.  

■ You can reduce an aldehyde into a primary alcohol. 

■ Secondary alcohols can be oxidized into Ketones.  

■ Ketones can be reduced into a secondary alcohol. 

■ Tertiary alcohols can not be oxidized. They are sterically too big to be 

oxidized. 

 

○ Alcohols react with carboxylic acids to make esters. 

■ Esters are known for their distinct fruity smells. 

■ This reaction is known as condensation, where the two molecules combine 

and a water molecule is lost.  

 

● Haloalkanes 

○ Can go through nucleophilic substitution reactions.  

■ They go through backside attacks. Nucleophile joins onto the end, and the 

halogen becomes the leaving group. This reaction forms a transition state 

that is not proven to exist.  

 

● Benzene 

○ Goes through electrophilic substitution reactions.  



 

 

○ Can become nitrated into nitrobenzene.  

○ Nitrobenzene can become phenylalanine. 

○ You must know that reaction for IB. You will be asked to show all parts of that 

reduction mechanism.  

  



 

 

UNIT ELEVEN 

 

● Index of Hydrogen Deficiency 

○ How many molecules of hydrogen is this compound away from being an alkane 

○ IHD is measured as 
2𝑥+2−𝑦

2
where you have the hydrocarbon CxHy.  

● Infrared spectroscopy 

○ Chemicals will vibrate under infrared light. This induces stretching in the 

molecule. 

○ When given a graph, you should be able to identify the structure of the unknown 

compound.  

○ Your data booklet will give you different regions and signs to look for in order to 

identify the compound. In this case, we see a spike around 3000. This can mean 

hydrogen bonding, an alcohol group, or an amine group.  

 

Mass Spectroscopy 



 

 

○ You create ions of elements by ripping off electrons. That way you get fragments 

of the compound to come off. You will create two ions. One that’s detected by 

mass spec, and the other ion is defective.  

○ Your data booklet will give you the estimated mass of these fragments. For 

practice problems, you can find a chart online. 

○ In this we see a fragment at 15 % abundance. This is most likely a CH3
+ ion.  

○ We see another spike at 43, which is a COOH+ group.  

○ This means that the unknown compound is CH3COOH, or ethanoic acid. 

● H NMR: 

○ Judges the shift of electron in comparison to Tetramethylsilane 

○ Different shifts will have values assigned to groups. These major groups will be in 

your data book. 

○ We see a peak at 10 and a peak at 2 parts per million. 10 is an aldehyde, and 2 is a 

methyl group. That means this is a CH3CO, or ethanal.  

 



 

 

General Tips 

○ Don't procrastinate. I know this is a super common piece of advice, but especially 

in a class like this, if you have anything you don't know, you need to learn it asap. 

Attempting to cram a unit the night before the test will only fail you.  

○ Use Other resources. There is always much more to learn. I will do my best to 

explain every topic, but if I ever miss anything or describe something 

inadequately, use other sources. I highly recommend Richard Thornley, Khan 

Academy, Organic Chemistry Tutor, and Andrew Weng.  

○ Practice, Practice, Practice. What I have here will be a few worked example 

problems, but you won’t ever properly learn these until you take it upon yourself 

to find worksheets that provide lots more practice problems. 

○ Make sure you know IB’s specific examples. Throughout the study guide, you’ll 

see me talk about super niche examples of a lesson. Those are recurring themes 

on IB tests that you must know.  

○ This study guide assumes that you have taken a prior chemistry class.  

○ All IB courses are taught differently. This study guide will focus more on 

chemistry, rather than connections to TOK or Cas. 

 

 

  



 

 

Image Sources: 

https://qph.fs.quoracdn.net/main-qimg-34dde92d8db4c4b1be8619253ebb0fc4 

https://www.medicalsciencenavigator.com/wp-content/uploads/2012/03/Polarity-of-

water.jpg 

http://www.goldhilleducation.co.uk/images/easyblog_articles/138/fractional-

distillation1.jpg 

https://app.kognity.com/study/app/chemistry-hl-2016/stoichiometric-

relationships/particulate-nature-matter/mix 

tures/ 

https://files.mtstatic.com/site_4334/124738/1/webview?Expires=1604068687&Signature=eF

B2XySR0nsXCw9gLt0h0thyES9YxclvOit~RRopskLdW5bVoaHOC~449uOxra8arM-

Hfx~Juuq3-

BV9qy00i48tIlINlDs8PMI0L6kddwacxVOfcFdClqo87RsI659uO9rvvdwmPzlFy4uE3Ncws

d8-O8Mb2pksLxF0UK9dF7Y_&Key-Pair-Id=APKAJ5Y6AV4GI7A555NA 

https://byjus.com/chemistry/aufbau-principle/ 

http://ww7.eurekasparks.org/ 

https://app.kognity.com/study/app/chemistry-hl-2016/atomic-structure/electrons-in-

atoms/line-spectra/ 

https://courses.lumenlearning.com/boundless-chemistry/chapter/oxygen/ 

https://byjus.com/chemistry/shapes-of-molecules-vsepr-theory/ 

https://app.kognity.com/study/app/chemistry-hl-2016/chemical-bonding-

structure/intermolecular-forces/intermolecular-forces/ 

https://app.kognity.com/study/app/chemistry-hl-2016/chemical-kinetics/collision-theory-

rates-of-reaction/collision-theory-activation-energy/ 

https://app.kognity.com/study/app/chemistry-hl-2016/chemical-kinetics/collision-theory-

rates-of-reaction/rates-reaction/ 

https://www.webassign.net/question_assets/tccgenchem2l1/lab_4/manual.html 

https://app.kognity.com/study/app/chemistry-hl-2016/equilibrium/equilibrium/industrial-

equilibria/ 

https://app.kognity.com/study/app/chemistry-hl-2016/acids-bases/acid-base-

theory/conjugate-acidbase-pairs/ 

https://qph.fs.quoracdn.net/main-qimg-34dde92d8db4c4b1be8619253ebb0fc4
https://www.medicalsciencenavigator.com/wp-content/uploads/2012/03/Polarity-of-water.jpg
https://www.medicalsciencenavigator.com/wp-content/uploads/2012/03/Polarity-of-water.jpg
http://www.goldhilleducation.co.uk/images/easyblog_articles/138/fractional-distillation1.jpg
http://www.goldhilleducation.co.uk/images/easyblog_articles/138/fractional-distillation1.jpg
https://app.kognity.com/study/app/chemistry-hl-2016/stoichiometric-relationships/particulate-nature-matter/mix
https://app.kognity.com/study/app/chemistry-hl-2016/stoichiometric-relationships/particulate-nature-matter/mix
https://files.mtstatic.com/site_4334/124738/1/webview?Expires=1604068687&Signature=eFB2XySR0nsXCw9gLt0h0thyES9YxclvOit~RRopskLdW5bVoaHOC~449uOxra8arM-Hfx~Juuq3-BV9qy00i48tIlINlDs8PMI0L6kddwacxVOfcFdClqo87RsI659uO9rvvdwmPzlFy4uE3Ncwsd8-O8Mb2pksLxF0UK9dF7Y_&Key-Pair-Id=APKAJ5Y6AV4GI7A555NA
https://files.mtstatic.com/site_4334/124738/1/webview?Expires=1604068687&Signature=eFB2XySR0nsXCw9gLt0h0thyES9YxclvOit~RRopskLdW5bVoaHOC~449uOxra8arM-Hfx~Juuq3-BV9qy00i48tIlINlDs8PMI0L6kddwacxVOfcFdClqo87RsI659uO9rvvdwmPzlFy4uE3Ncwsd8-O8Mb2pksLxF0UK9dF7Y_&Key-Pair-Id=APKAJ5Y6AV4GI7A555NA
https://files.mtstatic.com/site_4334/124738/1/webview?Expires=1604068687&Signature=eFB2XySR0nsXCw9gLt0h0thyES9YxclvOit~RRopskLdW5bVoaHOC~449uOxra8arM-Hfx~Juuq3-BV9qy00i48tIlINlDs8PMI0L6kddwacxVOfcFdClqo87RsI659uO9rvvdwmPzlFy4uE3Ncwsd8-O8Mb2pksLxF0UK9dF7Y_&Key-Pair-Id=APKAJ5Y6AV4GI7A555NA
https://files.mtstatic.com/site_4334/124738/1/webview?Expires=1604068687&Signature=eFB2XySR0nsXCw9gLt0h0thyES9YxclvOit~RRopskLdW5bVoaHOC~449uOxra8arM-Hfx~Juuq3-BV9qy00i48tIlINlDs8PMI0L6kddwacxVOfcFdClqo87RsI659uO9rvvdwmPzlFy4uE3Ncwsd8-O8Mb2pksLxF0UK9dF7Y_&Key-Pair-Id=APKAJ5Y6AV4GI7A555NA
https://files.mtstatic.com/site_4334/124738/1/webview?Expires=1604068687&Signature=eFB2XySR0nsXCw9gLt0h0thyES9YxclvOit~RRopskLdW5bVoaHOC~449uOxra8arM-Hfx~Juuq3-BV9qy00i48tIlINlDs8PMI0L6kddwacxVOfcFdClqo87RsI659uO9rvvdwmPzlFy4uE3Ncwsd8-O8Mb2pksLxF0UK9dF7Y_&Key-Pair-Id=APKAJ5Y6AV4GI7A555NA
https://byjus.com/chemistry/aufbau-principle/
http://ww7.eurekasparks.org/
https://app.kognity.com/study/app/chemistry-hl-2016/atomic-structure/electrons-in-atoms/line-spectra/
https://app.kognity.com/study/app/chemistry-hl-2016/atomic-structure/electrons-in-atoms/line-spectra/
https://courses.lumenlearning.com/boundless-chemistry/chapter/oxygen/
https://byjus.com/chemistry/shapes-of-molecules-vsepr-theory/
https://app.kognity.com/study/app/chemistry-hl-2016/chemical-bonding-structure/intermolecular-forces/intermolecular-forces/
https://app.kognity.com/study/app/chemistry-hl-2016/chemical-bonding-structure/intermolecular-forces/intermolecular-forces/
https://app.kognity.com/study/app/chemistry-hl-2016/chemical-kinetics/collision-theory-rates-of-reaction/collision-theory-activation-energy/
https://app.kognity.com/study/app/chemistry-hl-2016/chemical-kinetics/collision-theory-rates-of-reaction/collision-theory-activation-energy/
https://app.kognity.com/study/app/chemistry-hl-2016/chemical-kinetics/collision-theory-rates-of-reaction/rates-reaction/
https://app.kognity.com/study/app/chemistry-hl-2016/chemical-kinetics/collision-theory-rates-of-reaction/rates-reaction/
https://www.webassign.net/question_assets/tccgenchem2l1/lab_4/manual.html
https://app.kognity.com/study/app/chemistry-hl-2016/equilibrium/equilibrium/industrial-equilibria/
https://app.kognity.com/study/app/chemistry-hl-2016/equilibrium/equilibrium/industrial-equilibria/
https://app.kognity.com/study/app/chemistry-hl-2016/acids-bases/acid-base-theory/conjugate-acidbase-pairs/
https://app.kognity.com/study/app/chemistry-hl-2016/acids-bases/acid-base-theory/conjugate-acidbase-pairs/


 

 

https://app.kognity.com/study/app/chemistry-hl-2016/acids-bases/ph-scale/acid-base-

indicators/ 

https://app.kognity.com/study/app/chemistry-hl-2016/redox/oxidation-

reduction/definitions-oxidation-reduction/ 

https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/voltaic-

cells/ 

https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/voltaic-

cells/ 

https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-

cells/electrolytic-cells/ 

https://courses.lumenlearning.com/chemistryformajors/chapter/amines-and-amides/ 

https://app.kognity.com/study/app/chemistry-hl-2016/organic/functional-group-

chemistry/alkanes 

https://app.kognity.com/study/app/chemistry-hl-2016/measurement-data/spectroscopic-

identification-organic-compounds/mass-spectrometry/ 

https://app.kognity.com/study/app/chemistry-hl-2016/measurement-data/spectroscopic-

identification-organic-compounds/nuclear-magnetic-resonance-spectroscopy-nmr/ 

 

 

 

 

 

 

 

 

 

 

 

https://app.kognity.com/study/app/chemistry-hl-2016/acids-bases/ph-scale/acid-base-indicators/
https://app.kognity.com/study/app/chemistry-hl-2016/acids-bases/ph-scale/acid-base-indicators/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/oxidation-reduction/definitions-oxidation-reduction/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/oxidation-reduction/definitions-oxidation-reduction/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/voltaic-cells/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/voltaic-cells/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/voltaic-cells/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/voltaic-cells/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/electrolytic-cells/
https://app.kognity.com/study/app/chemistry-hl-2016/redox/electrochemical-cells/electrolytic-cells/
https://courses.lumenlearning.com/chemistryformajors/chapter/amines-and-amides/
https://app.kognity.com/study/app/chemistry-hl-2016/organic/functional-group-chemistry/alkanes/
https://app.kognity.com/study/app/chemistry-hl-2016/organic/functional-group-chemistry/alkanes/
https://app.kognity.com/study/app/chemistry-hl-2016/measurement-data/spectroscopic-identification-organic-compounds/mass-spectrometry/
https://app.kognity.com/study/app/chemistry-hl-2016/measurement-data/spectroscopic-identification-organic-compounds/mass-spectrometry/
https://app.kognity.com/study/app/chemistry-hl-2016/measurement-data/spectroscopic-identification-organic-compounds/nuclear-magnetic-resonance-spectroscopy-nmr/
https://app.kognity.com/study/app/chemistry-hl-2016/measurement-data/spectroscopic-identification-organic-compounds/nuclear-magnetic-resonance-spectroscopy-nmr/

