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Understandings: 

1. Explain how the expression of rate of reaction is determined.  

- The expression is determined only through experiments. Nevertheless, we can express in 

very brief terms of what the rate of expression will be. Since the reaction depends on the 

concentration of reactants, it will make sense that we get this relationship: 

 

 

 

 

 

 

 

 

 

Since absorbance (the concentration) is proportional to the rate, we can say that: 

Rate = k[reactant] 

K is a constant at a particular temperature that sorts the units for us. If we have more than 1 

reactant, then we will get: 

Rate = k[reactant A][reactant B] 

However, changes in concentration might affect the reaction differently. Changes in 

concentrations in some reactants result in 4x higher rate. Thus we must add a power.  

Rate = k[reactant A]m[reactant B]n 

M and n are called orders of the reactants. The overall order = m+n.  

Extra notes 

- The unit of k purely depends on the order. We know that the unit of rate is molarity/second 

and the order of reactants depends on well, the experimental data we get. Also, k is 

dependent on the factors that affect the rate of reaction, but most of all temperature.  
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2. Explain that reactions may occur by more than one step and the slowest step determines 

the rate of reaction (rate determining step/RDS). 

- When we write equations, such as the equation for photosynthesis, the equation is not the 

whole story. There are many intermediate reactions in between that. In other words, the 

reaction mechanism involves elementary steps. The slowest reaction determines the overall 

rate. From previous subtopics, reactions with highest Ea are usually the slowest reactions.    

2. Explain molecularity. 

- It is the number of reactant particles taking part in an elementary step. Essentially, we are 

describing how many molecules are involved in the elementary steps. If an elementary step 

involves only 1 element, then it is unimolecular. If two are involved, it is bimolecular. If three 

are involved, it is trimolecular, though this is very rare.   

3. Explain rate-determining step (RDS).   

- As mentioned earlier, a reaction can involve transition states with elementary steps in 

between. Each reaction needs different Ea and we have also said that the reaction with high 

Ea is likely to be the RDS.  

Thus in the picture, the first reaction with higher Ea is likely to be the RDS.  

When we say “add catalyst”, we provide a lower Ea for the RDS. Catalysing the non-RDS 

would not make much difference.  

 

 

 

 

 

 

 

 

 

 

4. State that rate equations can only be determined experimentally. 

- Yes, already done like 10 times before.  
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5. Explain how overall rate of reaction can be determined by knowing the reaction 

mechanism for an overall reaction.  

- We have seen before that when we only have an overall reaction, we must make an 

experiment to see the order of reactants.  

However, when we are provided with the elementary steps, and whether they are fast or 

slow, we can determine the rate equation from that.  

The slow reaction is obviously the RDS. Depending on which step the elementary reaction is, 

you can use substitution and other mathematical hokus pokus.  

This is a good example taken from the book. 

 

 

 

 

 

 

 

 

 

So when a reactant is zero order, it means that the reactant is not part of the rate 

determining step. Conversely, if it is first or second or even third order, it is part of the rate 

determining or derived from the RDS.  
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Applications and skills: 

1. Deduce the rate expression for an equation from experimental data and solve problems 

involving the rate expression. 

- Of course. It is easy. All you have to do is to see what the reactants are, or moreover, which 

reactants that determine the rate, and then deduce the order of them by looking at the 

experimental data.  

2. Be able to sketch, identify, and analyse graphical representations for zero, first and 

second order reactions. 

- The concentration vs time graph is a bit hard to distinguish, but the rate vs concentration 

graph should be straight forward as these just make pure mathematical sense. It is just like 

y=mxn + c  

One important thing to note is the 

concentration vs time for 1st order. It 

shows the half-life trend in atomic 

decay.  
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3. Be able to evaluate proposed reaction mechanisms and stoichiometric data. 

- When the rate expression derived from experimental data fits with the rate expression 

derived from the hypothetical reaction mechanisms, we can accept that reaction mechanism 

is probably true.  

TOK: 

1. Reaction mechanism can be supported by indirect evidence. What is the role of 

empirical evidence in scientific theories? Can we ever be certain in science? 


