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Concepts addressed: 
Mathematics: Data organization and Interpretation 
 
Visual display of quantitative information:  
Visual illustration of data is an important of statistics. Such illustrations take many forms:  
Line plots, scatter plots, histograms, pie charts etc.  
 
Data:  
x-Values Y-Values 
1 3 
2 6 
3 8 
4 17 
5 27 
6 33 
7 53 
8 60 
9 82 
10 96 

We use Microsoft Excel to illustrate various forms.  

Line plot: It shows the trend of a variable over time.  
 
Scatter plot: Scatter Plots (also called scatter diagrams) are used to investigate the possible 
relationship between two variables that both relate to the same "event."  
 
Histograms and Bar graphs: A histogram is a specialized type of bar chart. Individual data points 
are grouped together in classes, so that you can get an idea of how frequently data in each  
class occurs in the data set.  
 

 

 
 
Pie graphs: Pie charts are used to show classes or groups of data in proportion to the whole data 
set. The entire pie represents all the data, while each slice represents a different class or group 
within the whole.  
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Outcomes  
 
The development of probability is based on the concept of an experiment, or observations.  
situation. Associated with each experiment are several possible outcomes that occur as a result of 
performing the experiment. In some cases, the outcomes of an experiment have the same chance 
of happening. For example, the experiment of tossing a fair coin has 2 equally likely possible 
outcomes: tossing a head H or tossing a tail T. In some cases, the outcomes are not equally 
likely. For example, selecting a day of the week if the outcomes are defined by the first letter in 
the English spelling of the day. Selecting Saturday or Sunday will be represented by the letter S. 
Because T and S are each the first letter of two different days of the week and thus likely to 
occur twice as the letters M, W, and F.  
 

Example 1: Consider the experiment of tossing 3 coins or a coin three times. There are 8 
possible outcomes are HHH, HHT, HTH, THH, HTT, THT, TTH, TTT  
 
Example 2: Consider the experiment of drawing a face card from an ordinary deck of 52 
cards. There are 12 possible outcomes.  
 
Example 3: Consider the experiment of rolling a die. There are 6 possible outcomes: 1,2, 
3,4, 5, or 6.  
 
Example 4: The experiment of tossing 2 dice has 36 outcomes. (1,3), (2,2), (3,1) are the 
outcomes of tossing a sum of 4.  

Sample Space:  

The set of all possible outcomes of an experiment is called sample space associated with the 
experiment. The sample space is called uniform if the outcomes are always equally likely otherwise a 
non-uniform sample space.  

Example 1: Consider the experiment of tossing a coin twice or tossing 2 coins. Its sample 
space is the set { HH, HT, TH, TT}.  
 
Example 2: The experiment of selecting a day of the week if the outcomes are defined by 
the first letter in the English spelling of the day. Selecting Saturday or Sunday will be 
represented by the letter S. The sample space for the experiment is {M, T, W, F, S}. It is 
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a non-uniform sample space because T and S are each the first letter of two different days 
of the week and thus likely to occur twice as the letters M, W, and F.  
 
Example 3: The experiment of tossing 2 dice has 36 outcomes. The sample space is 
{(1,1), (1,2), …, (6,6) }. (1,3), (2,2), (3,1) are the outcomes of tossing a sum of 4.  
Example 4: Consider the experiment of selecting a card from an ordinary deck of cards.  
In this the sample space has 52 outcomes.  

 
Event:  
Let S be the sample space associated with an experiment. Any subset of S is called an event.  
 

Example 1:  
Toss a coin twice.  
Here S = {HH, HT, TH, TT}  
The event of tossing a head exactly once is E = {HT, TH}. The event of tossing at least 
one head is {HH, HT, TH}.  

 
Example 2:  
The event E associate with tossing a sum of 7 with a pair of dice  
E = {(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)}  

 
Example 3: The event E associated with selecting a king from an ordinary deck 52 cards 
is E = { king of spades, king of diamonds, king of hearts, king of clubs}  
Two events A and B are called mutually exclusive events if A ∩ B=Ǿ  
that is A and B have no outcome in common.  
In example 3, the events A of selecting an ace and event B of selecting a king are 
mutually  
exclusive.  
Events A and B, which share no common outcomes but whose outcomes account for the 
total  
sample space are known as complementary events.  
For example, for the sample space S ={H, T} associated with the tossing of a coin, the 
events  
A = {H} and B = {T} are complementary.  

 
Combinations:  
A combination is a subset of a set of distinct elements or members selected with regard to their  
order.  
 

Example 1:  
Selecting 7 question numbers 1,3,4,5,8,9, and 6 out of 9 questions on a test.  
Here {1, 3,4,5,8,9, 6} = { 3, 5, 4, 1, 6,8, 9} etc.  
A permutation of a set of distinct elements is an arrangement of the elements in a 
specified  
order. In this case, 1345896 and 3541689 are two distinct permutations of the elements  
1,3,4,5,8,9,6 of the set {1, 3, 4, 5, 8, 9, 6}.  
The number of combinations of n objects taken r at time is given by n Cr = n!/r!(n-r)! 
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Example 2: The number of ways to select 3 officers from 15 members of a club is a  
 C = 15!/(15-3)!3! = 455 
 
One can use the n Cr key on the calculator to find its value.  
The task of finding the number of ways to select a president, secretary, and a treasurer is 
a question permutation.  

 
Example 3: Find the number of lines through 15 non-collinear points.  
Any two points determine a line and order does not matter. So one has to find the 
numbers combinations of 15 objects taken 2 at a time, which is 105.  


