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8 Simulations and the Law 
of Large Numbers

Goal
Students carry out a simulation to estimate the 
probability that a randomly generated three-digit number 
contains at least two matching digits. Then they calculate 
the theoretical probability and compare this to the 
experimental probability from the simulation.

Materials
• graphing calculator

Grouping
Students may work individually or in small groups, 
sharing calculators as necessary.

Alternative Strategy
If time is limited, you may want to work through the 
simulation in Steps 1–3 with the whole class and then 
have students complete Step 4 at home.

Starting the Lab
Begin by presenting the problem to the class. Be sure 
students understand the problem by asking them to give 
their own examples of locker numbers that have at least 
two matching digits. Then ask students to “guesstimate” 
the probability of being assigned a locker number with 
at least two matching digits. You may want to record 
students’ guesses on the board and revisit them at the 
end of the lab. Students may be surprised by the results!

Teaching Strategy: Step 1
Remind students that the calculator’s random-number 
function will return one integer between 0 and 9, 
inclusive, each time the ENTER key is pressed. Students 
will need to press ENTER three times to generate one 
locker number.

Teaching Strategy: Step 2
Ask students what values are possible for the 
experimental probability when they do 10 trials of the 
simulation. Students should recognize that the only 
possible values for the experimental probability are 0%, 
10%, 20%, and so on, up to 100%. This will help them 
understand that as additional trials are conducted, the 
experimental probability can be further refined.

Teaching Strategy: Step 3
In order to have students pool their data efficiently, you 
might want to have each student or group of students 

tell how many of their trials resulted in locker numbers 
with at least two matching digits. Record this on the 
board. Help students see that the total number of trials 
in the class that resulted in locker numbers with two 
or more matching digits is the sum of the numbers on 
the board and that the total number of trials in the 
class is 10 times the number of students or groups that 
shared results.

Teaching Strategy: Step 4 
In Step 4b, have students write an organized list of all 
the locker numbers with exactly two 0s. If necessary, 
have them do the same for locker numbers with exactly 
two 1s. Eventually, students will see a pattern and 
realize that there are 27 locker numbers with exactly two 
0s, 27 locker numbers with exactly two 1s, and so on. 

Avoiding Common Errors
Step 4 When students determine how many locker 
numbers contain exactly two matching digits in Step 4b, 
they should be careful not to count 000, 111, 222, and 
so on, since these locker numbers have already been 
taken into account in Step 4a.

Key Discovery
By conducting many trials of a simulation you can 
calculate an experimental probability that is a very good 
estimate of a theoretical probability. This idea is stated 
formally in the Law of Large Numbers.

Closing the Lab
Ask students the following questions:
 1. How could you conduct the simulation without using 

a calculator?
Write the numbers 0 through 9 on slips of 
paper. Put them in a hat, choose a number at 
random, and return it to the hat. Do this three 
times to generate one locker number.

 2. If you did 10,000 trials of the simulation, about how 
many locker numbers would you expect to have at 
least two matching digits?
2800
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Answers will vary. Where possible, answers are 
given using the values in the Examples.

Step 1
 a. Press EntEr three times to generate a three-digit 

number.
 b. Sample answer: 167

Step 2
 a. Answers will vary.
 b. Answers will vary. Most students will find that 

2 or 3 of the locker numbers have at least two 
matching digits.

 c. Answers will vary. Most students will find an 
experimental probability of 20% or 30% that a 
locker number has at least two matching digits.

Step 3
 a. Sample answer: 200
 b. Sample answer: 58
 c. Sample answer: 29%

Step 4
 a. 10
 b. 270
 c. 28%; the experimental probability is close to 

this value.

What Do You Think? Answers
 1. the experimental probability would get very close 

to the theoretical probability of 28%.
 2. no; on any given trial of the experiment, the 

probability that a locker number has at least 
two matching digits is 28% regardless of what 
happened on previous trials.

 3. Sample answer: Use the random-number 
generator of a calculator to generate random 
integers from 1 to 3. Let 1 = E, 2 = n, and 3 = t. 
Choose three random numbers for each trial and 
find the number of trials in which the result is 213 
(nEt) or 312 (tEn). this value divided by the total 
number of trials is an estimate of the probability 
of choosing the letters in an order that spells an 
English word. Students’ estimates should be close 
to the theoretical probability of   1 __ 

3
  .

ANSWERS
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