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GATE 2017: Study Notes on Probability & 

Statistics 

What is Probability 

Probability is referred to as study of occurrence of random events or phenomenon.  

Probability is a measure of the likelihood of the occurrence of an event.  

Experiment 

It is referred to as a process of observation or measurement of a random phenomenon. 

Outcome 

It is referred to as the result of a single trial of an experiment. 

Sample Space 

It is referred to as the set of all possible outcomes of an experiment.  

Event 

It is referred to as collection of possible outcomes from the Sample Space. 

Suppose A is an event and P is the probability of occurrence of the event. 

Then, 

P(A) =  
                            

                                 
 = 

    

    
 

where n(A) is the number of ways in which Event A can occur and n(S) is the total number of 

possible outcomes 

Random Variable 
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 A random variable is the one which can assume a set of possible different values each with an 

associated probability. 

 

Axioms of Probability 

 Probability of an Event E is always a number between 0 and 1. 

 

0 ≤ P(E) ≤ 1 

 

 Probability of the Entire Sample Space is 1, i.e.  Sum of Probabilities of all events 

is 1 

 Probability of an Impossible event is always 0 

 Probability of an absolutely certain event is always 1. 

 

Conditional Probability 

Conditional Probability of an Event Q is the probability that the event will occur given the 

condition that Event P has already occurred. 

Given Two events R and S.  

Then the conditional probability of S given that event R has already occurred is 

P (S│R) = 
      

    
 

 

Baye’s Theorem 

It is a formula used for determining the conditional probability and describes the probability of 

occurrence of an event based on conditions which might be associated with the event. 

Baye’e Theorem provides a technique to revise or update existing theories or hypothesis given 

new or additional evidence. 

Baye’s Theorem is  
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P (S│R) = 

    |       

    
 

Where  

P(R) and P(S) are the Probabilities of occurrence of Events R and S, 

P (S│R) is the conditional probability of event S given that event R has occurred.  

P (R│S) is the conditional probability of event R given that event S has occurred 

Mean, Median, Mode & Standard Deviation 
 

Mean: It is also referred to as the ‘Arithmetic Mean’. 

For a set of observations, Mean is defined as the Sum Total of all the Observations 

divided by the Number of Observations. 

Mean =   
                           

                      
  

Median:  

Median of a set of data values is referred to as the middlemost value of the data set when the 

data is arranged in the ascending or increasing order. 

The generalized formula for computing the median is: 

Median = 
   

 
          

Mode 

The Mode of a set of data values is the number which appears most frequently in the data set. 

Standard Deviation 

Standard Deviation is a measure of the amount of variation or dispersion in a set of data values. 

In order to compute the Standard Deviation, you need to first compute the Variance. 
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 A low value of standard deviation symbolizes that data points are close to the mean. On the 

other hand, a high value of standard deviation symbolizes that data points are dispersed out 

over a wider range of values. 

 

 

 

Poisson Distribution 

It is a distribution which describes the probability of occurrence of a given number of events in 

a fixed span of time/space if these events occur with a known average rate. 

Normal Distribution 

It is referred to an arrangement of data values in which majority of the values lie in the middle 

area of the range and the rest lie symmetrically towards the either extreme. 

Solved Examples: 

Q1. Find the Mean of the following set of values: 

 23, 40, 47, 12, 15, 18, 90 

Soln: Mean =    
                       
                      

 

  = 
                                

 
 = 

   

 
 = 35 

Q2:  

In a certain class, 30% of the students have grey eyes, 50% of the students have blue 

eyes and the rest 20% have eyes in other colors. While playing a game in school, 65% of 

the grey eyes students, 82% of the blue eyed students and 82% of the students with 

other colored eyes were selected in the first run.  

If a student is selected randomly from class and he/she was not in the first game, 

compute the probability that the student has blue eyes? 

Soln:  
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 Let B denote ‘Blue’, G denotes ‘Grey’, O denotes ‘Other Colors’ and NR denotes ‘Not Selected 

for the first run’ 

P (B│NR) =   
             

             |               |                
 

  =  
         –      

                                       
 = 0.305 

We hope that this post will surely familiarize you with majority of the concepts 

associated with Probability and Statistics. 

Stay Tuned for More Updates on GATE preparation! 


