
WRITE AN EXPRESSION FOR THE REACTION RATE LAW

This expression is the rate law for the general reaction above, where k is the rate constant. Write down the rate
expression of the two trials.

And if we look at the two experiments, in our first experiment, the concentration of A is one molar, and the
initial rate of reaction is. It's still point zero one molar per second. We observe reaction rates by measuring
how much time it takes for reactants to be converted into products. All right, we could have done it for our
other comparison as well. The stoichiometric coefficient is 1. So if we're first order in A, right, we're first
order in A, and second order in B, the overall order, the overall order would be one plus two, which is equal to
three. So in our first experiment, let's say the concentration of A is one molar, and the rate of our reaction, the
initial rate of our reaction is. According to the law of mass action, the rate of a chemical reaction at a constant
temperature depends only on the concentrations of the substances that influence the rate. We then solve this
equation for the coefficient. So we'd have molar to the second power. It can change depending on the order.
There are a couple of rules to writing rate expressions: 1 Expressions for reactants are given a negative sign.
We change the concentration of A, and we see what effect that has on the rate of our reaction. The rate went
from. If n is 2, the reaction is second order in B. The integrated rate law can be found by using calculus to
integrate the differential rate law, although the method of doing so is beyond the scope of this text. The
exponents in the rate law are not equal to the stoichiometric coefficients unless the reaction actually occurs via
a single step mechanism an elementary step ; however, the exponents are equal to the stoichiometric
coefficients of the rate-determining step. What are the orders with respect to each reactant, and what is the
overall order of the reaction? And this is true for most reactions. With an overall order of three. The rate
constant k and the exponents m, n, and p must be determined experimentally by observing how the rate of a
reaction changes as the concentrations of the reactants are changed. If we change the concentration of our
reactants, we change the rate of our reaction. Three to what power X is equal to three? Although many
biochemical reactions might appear to be higher-order, in general, the enzyme mechanism functions through
binding of multiple substrates to a single protein, and the empirical order is simpler, and often appears to be
zero-order see below. All right, let's compare our first experiment with our third experiment now. And our
second experiment, we increase the concentration of A to two molar. The exponents in a rate law describe the
effects of the reactant concentrations on the reaction rate and define the reaction order. It is important to
remember that n and m are not related to the stoichiometric coefficients a and b in the balanced chemical
equation and must be determined experimentally. We now examine the mathematical expressions called rate
lawsMathematical expressions that describe the relationships between reactant rates and reactant
concentrations in a chemical reaction. The ordinary rate law more precisely known as the instantaneous or
differential rate law shows how the rate of a reaction depends on the concentrations of the reactants.


