
Combining random variables and operations on random variables 

A random variable is a variable that can take on different numerical values depending on who is asked or what the 
situation is….There are DISCRETE and CONTINUOUS random variables. 

Examples of DISCRETE R.V.s = “number of pets in your household” OR “number of friends on your social media account” 

CONTINUOUS R.V.s = “ your height” or “the amount it rained last month” OR “how long it takes you to run a mile” 

Given the random variable X this is how mean, E(x), and standard deviation, σ(x), will change: a = some number 

1) Multiplying a random variable by a constant , E(aX) = aE(X) 
2) Multiplying a random variable by a constant,  )()( XaaX    

3) Adding a constant to a random variable, E(X+a) = E(X)+a 
4) Subtracting a constant from a random variable, E(X-a) = E(X) – a 
5) Adding or subtracting a constant to a RV, Standard deviation doesn’t change 

Given another random variable Y   

7)  E(X+Y) = E(X) + E(Y) 

8) E(X-Y) = E(X) – E(Y) 

None of which should be all that surprising but when combining random variables, standard deviation is a bit different . . 
we need to think in terms of variance (standard deviation squared) 

The Pythagorean Theorem of Statistics (to determine the S.D. for combined random variables) 

*the two random variables need to be independent of one another* 

 

 

Given the following independent random variables with the following mean and standard deviation, 

 mean SD 
 X 10 2 
Y 20 5 

Find the mean and the standard deviation of the following 

a)  3X 

 

b)  Y+6 

 

c)  X + Y 

 

d) X – Y 



Assume the random variables X and Y are normally distributed and independent of one another… 

X = the amount of time it takes to finish HW 

Y = the amount of time it takes to finish sports practice 

Z = X + Y   (total time to complete HW and Practice)  

 Mean (in minutes) SD (minutes) 

X 65 9 

Y 110 12 

What do you think the shape of the random variable Z would be? 

 

What is the mean of Z 

 

What is the standard deviation of Z 

 

 

What is the probability that the total amount of time to finish both events is greater than THREE HOURS? 

 


