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Understandings: 

1. State that heat is a form of energy.  

- Heat is the energy transfer occurred when there is a difference in temperature. The 

important thing to note is the distinction between heat and average kinetic energy.  

Both are indeed energy. However, heat is the total energy (potential + kinetic) of a system, 

while average kinetic energy is essentially the total kinetic energy divided by number of 

molecules.  

So basically, it is the matter of measuring the sum, or the individual molecules. 

2. Explain temperature.  

- Temperature is the average kinetic energy in a system. The Kelvin scale is based on kinetic 

energy, so 0K means that there is no average movement at all.   

3. State that total energy is conserved in chemical reactions.  

- Whenever there is a reaction, we either have the system (the place where reaction takes 

place) gives off or takes in heat. This transfer of heat is from the surrounding. The net energy 

change is always 0 since energy cannot be created nor destroyed.  

4. Explain endothermic and exothermic.  

- Enthalpy is essentially inner heat.  

Only ∆H can be measured, not H for the initial or final state of a system. 

When the change in enthalpy of a 

reaction is negative, it gives off 

energy hence exothermic.  

 

 

 

 

When the change in enthalpy of a 

reaction is positive, it absorbs 

energy hence endothermic. 
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Extra notes 

- In order to make a reaction happen, we first need to have some activation energy to make 

them react and then the reaction can take place in either endothermic or exothermic energy.  

There is always a source of energy that creates activation energy. Most obvious example is 

the sun. Thus ALL REACTIONS NEED SOME INITIAL ENERGY TO REACT.  

When the temperature is absolute zero, no reactions will occur spontaneously. 

5. Explain what enthalpy is and what enthalpy change is.  

- As mentioned, enthalpy is the inner heat of the system. However, it is impossible for us the 

measure the absolute value, so we measure the ΔH of reactant and product which can be 

observed through temperature change.  

Note that almost all molecules want to decrease their ΔH because they want to be stable! It 

is always about stability. There are of course endothermic reactions, but most are exothermic.  

Extra notes 

- Note that all neutralization reactions and combustion reactions are exothermic, while 

decomposition reactions are always endothermic. Decomposition is when a molecule splits 

into its constituents, thus into more molecule. In other words, there is more bond-breaking 

than bond-making, hence endothermic.  

6. Explain what it means by ΔHθ. 

- The ΔH depends on where you measure it. To make enthalpy changes comparable, 

literature values are performed in standard conditions (NOT STP which is at 273K and 

100kPa). Standard condition is: 

100kPa. This automatically leads to 298K.  

Concentration of 1Molarity for solutions.  

All substances are in standard state.  

7. Explain ΔH of solution.  

- The most common reactions we look at are combustion reactions, but what about reactions 

in a solution?  

The principle is the same and the formula is the same. However, there are some crucial 

assumptions.  

1. No heat loss. 

2. All heat goes to water.  

3. Solution is dilute so it has the same volume and density as water.  

4. Water has density of 1.00g/cm3. 

ΔH = cmΔT/mole of limiting reactant.  
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Applications and skills: 

1. Be able to calculate the heat change using ΔE = cmΔT. 

- This formula is very intuitive. So no explanation is needed. It is basically saying that heat 

change is dependent on the specific heat capacity, mass and temperature change.  

C is defined to be the heat needed to increase a unit mass by 1K.  

2. Know what calorimetry is, know how it works, and evaluate the potential errors.  

- Calorimetry is a technique of calculating ΔH. This is how the experiment is set.  

The reaction is performed in the 

bomb cell. When the reaction 

occurs, it is either going to give 

off or take in heat, and we can 

measure that by observing the 

temperature of water.  

Water serves as the surrounding.  

 

 

 

However, there are of course some errors worth evaluating.  

1. Not all heat is transferred to the water, as some might be in the metal or still inside the 

system.  

2. When there is a combustion reaction, there is usually limited oxygen which makes the 

reaction incomplete.  

3. The experiment was not under standard conditions.   

TOK:  

1. What criteria do we use in judging discrepancies between experimental and theoretical 

values? Which ways of knowing do we use when assessing experimental limitations and 

theoretical assumptions? 


