
Discrete and continuous 

A curve, or a function, or a range of values of a variable, is discrete if it has gaps in it - it jumps from one value to another. In practice in S2 discrete variables are 
variables which only have whole-number values, like number of heads when you toss a coin, or number of goals in a football season. 

 

It is continuous if it has no gaps in it. In other words, you can draw the curve or the range of values without taking the pen off the paper 

 

 Which of these are discrete random variables, and which are continuous? 

a. Marks for different students in a test 

b. Heights of different students 

c. Weights of different students 

d. A-level grades for different students in maths 

e. Number of goals scored in a season's football matches 

f. Number of heads in 50 tosses of a coin 

g. Exact length of nails sold as 2cm nails 

h. Exact length of a nail measured to nearest 0.1 cm as 2.0 cm 

  



 Write down another two examples of discrete random variables; 

_____________________________________________________________________________   _____________________________________________________________________________  

and another two examples of continuous random variables. 

_____________________________________________________________________________   _____________________________________________________________________________ 

  

 A random variable which is like the number of heads got from tossing a coin a fixed number of times follows a binomial distribution. 

A random variable which is like the number of goals scored by a football team over a certain length of (continuous) time follows a Poisson distribution 

Of the discrete random variables in questions 1 and 2, write down which ones follow a binomial distribution 

_____________________________________________________________________________   _____________________________________________________________________________ 

_____________________________________________________________________________   _____________________________________________________________________________ 

and which ones follow a Poisson distribution. 

_____________________________________________________________________________   _____________________________________________________________________________ 

_____________________________________________________________________________   _____________________________________________________________________________ 

 A continuous variable which is like the length of widgets manufactured to a standard length but with random errors follows a normal distribution 

A continuous variable which is like the waiting time for a train if you arrive randomly at the station but the train runs exactly every 15 minutes follows a continuous 

uniform distribution. 

Of the discrete random variables in questions 1 and 2, write down which ones follow a normal distribution 

_____________________________________________________________________________   _____________________________________________________________________________ 

and which ones follow a continuous uniform distribution. 

_____________________________________________________________________________   _____________________________________________________________________________ 

  



 X=waiting time for the train. You record your waiting times for the train to the nearest minute. 

What actual waiting times will round to 4 minutes? _____________________________________________________________________________ 

The probability of waiting for a time which rounds to 4 minutes is given by the difference between which two cumulative probabilities? 

P(X<         )–P(X<         ) 

 

 X=diameter of pasta made by a machine. You record the diameter to the nearest 0.1mm 

What actual diameters will round to 3mm? 

The probability of a pasta diameter which rounds to 3mm is given by the difference between which two cumulative probabilities? 

P(X<         )–P(X<         ). (This is called the continuity correction). 

 

 If you could measure times more and more accurately, what is the probability of the time you have recorded as 4 minutes turning out to be exactly 4 minutes, and 

not 3 minutes and 59.9999999 seconds or some other tiny difference from 4? 

__________________________________ 

 

 If you could measure pasta diameters more and more accurately, what the is the probability of the diameter you have measured as 3mm turning out to be exactly 

3mm, and not 3.000000001 mm or some other tiny difference from 3? 

 

__________________________________ 

 In the tables for the normal distribution, the cumulative probability for z<=0.06 is 0.5239 and the cumulative probability for z<=0.05 is 0.5199. Why can't we 

use the tables to say that the probability of z being exactly 0.06 is 0.004? 

 

____________________________________________________________________________________________________________________________________ 



 Why does it make no difference whether we interpret the number 0.5239 as the cumulative probability for z<=0.06 or as the cumulative probability for z<0.06? 

 

__________________________________________________________________________________________________________________________________________________________________________________________ 

[11] However, when the Poisson tables say that for a Poisson random variable X with λ=0.5 say that the cumulative probability for X<=1 is 0.9098 and the 

cumulative probability for X<=0 is 0.6065, we can use the tables to find the probability of X being exactly 1. 

What is P(X=1)? _______________________________________ 

 

[12] What is the probability P(X=1) for a Poisson random variable X with λ=1? 

____________________________________________________________ 

[13] Are the binomial tables like the Poisson tables (you can subtract one cumulative probability from the next one to find the probability of an exact value)? Or like 

the normal distribution tables (you can't)? 

____________________________________________________________ 

 

  



Which distributions approximate other distributions? 

 

 

 

 

 

 

 



 

 

 

 

  



 

 

  



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 



 

 



 

 

The discrete distributions (binomial and Poisson) are drawn as column or bar graphs. 

Continuous distributions (normal is the only one here) are drawn as line graphs. 

 

In practice in S2 you use the normal approximation to binomial only for p around 0.5 and middling n. It is still an important mathematical fact that for any p, 

however small, binomial approximates to normal for n big enough. Another way of saying this is that Poisson approximates to normal for big λ. 

 

When you have a binomial probability with big p (e.g. a coin which has p=0.95 of coming up heads), you look at the opposite outcome (e.g., tails, with a probability 

of 0.05), and then may be able to use the Poisson approximation. 

 


