
Chapter 7--Random Variables 
7 things to know 

1.  Recognize the four random variable types. 

(1) Table:  

 

 

(2) Binomial:   What’s the chance you get 3 tails in 5 flips? 

(3) Geometric: What’s the chance your first head occurs at flip #5?  

(4) Normal:      What’s the chance that your baby weighs greater than 8 lbs.? 

-Know that all probability distributions have these rules: (1) 0 ≤ p(x) ≤ 1, (2) they add up to 1 

 

2.  Table:  Find   and   . 

-The expected value or mean is the predicted cost/score/people/eyes given probabilities. The long run average value. 

- ( )E X xp= = .   
2 2( )x p = − .  Take the square root for  . 

-The calculator can do these in one step.  1-Var Stats L1, L2 

 

3.  Binomial:  find probabilities, and also   and  . 

-It’s the chance of x successes in n trials, if p is the chance of success.  The probabilities can’t change! 

-The formula for it is: (  successes in  trials) (1 )x n x

n xP x n C p p −= − , know meaning of nCx too 

-The shortcut formulas for   and  .  Expected value np =   and  (1 )np p = − . 

-On the calculator: DISTR, then A:binompdf(10, 0.4, 3)--n, p, x-gives the probability of getting 3 successes. 

-On the calculator: DISTR, then A:binompdf(10, 0.4) gives all ___ probabilities. 

-pdf is one probability; cdf is many added up!  binomcdf(10,0.4,3) = prob. of 3 or 2 or 1 or 0, all added up. 

-Example:  If you have 6% chance that someone walking in your store will buy a bike, what’s the chance that out of 

100 people, exactly 2 will buy a bike? What’s the chance that at least 8 will? 

(The normal approximate to the binomial works if np > 10 and n(1-p)>10.) 

 

4.  Geometric.  It’s the chance of getting your first success on trial x.  Know how to use geometricpdf to find 

probabilities.  Know the formula 
1( ) (1 )xp x p p−= − . Ex: What’s the chance of getting your first tail on flip 4? 

 

5.  Normal:  find probabilities and also work backwards to find x-values. 

-Must be given   and  .  If 75 =  and  10 = , find the probability of a value between 66 and 82. 

-Convert to the “standard” Normal distribution (z-scores) and then use normalcdf (#,#) or (#,10) or (-10, #) 

-If 75 =  and  10 = , what are the middle 30% of scores?  The top 20% of scores? 

-Use invNorm to find the z-value, then use z-scores to find x’s. *Also uniform distribution~! 

 

6.  Normal probability plot.  Create and check a normal probability plot to test a one-variable data set for normality.  

If you don’t like it, make a box-plot and/or a histogram to double check.  

 

7.  New random variables from old random variables 

-You could take any of the above (table, binomial, geometric, or normal) and make a new random variable 

-If y a bx= +   then y xa b = +  .  And y xb = . (A rental car is $50+$0.36 per mile, so 50 0.36y x= + ) 

-If  
1 2y x x= + , then 1 2y  = +  .  And 

2 2

1 2  = +  

-If  
1 1 2 2y a x a x= + , then 1 1 2 2y a a  = + .  And 

2 2 2 2

1 1 2 2a a  = +  (A truck costs $36 per day, a van is $25 per 

day, so the total cost is 
1 236 25x x+ , where x1 and x2 are days of rental) 

-Transformations for mean work for median.  Transformations for standard deviation work for range, IQR! 

 

8.  Simulation.  Be able to simulate a random variable to estimate expected values.  You need to describe what the 

numbers mean (they should match to the probabilities), what the stopping rule is, and what a success is. 

x (number of eyes) 0 1 2 3 

p(x) 0.1 0.2 0.6 0.1 


