
Math 262 — 25 September 2019

Suppose you have an unfair coin that lands on heads only 40% of the time. You flip this coin three 

times. Let  be the number of heads that appear in three flips of the coin. The probability 

distribution of  is given by the pmf

1.

      
 
 
                  for               .

(a) What is the expected value     ?

(b) What is      ?

(c) What is       ? Hint: use the shortcut formula!

(d) Suppose the coin flips are part of a game in which you win     dollars. Let       . 

What is the pmf of  ?

(e) Use the pmf of  to find     , your expected winnings in this game.

(f) Use the pmf of  to find      , and then find       .
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(g) How is     related to     ? How is       related to       ?

Verify that Chebyshev's Inequality holds for the random variable X from Problem 1, using the 

value    . That is, check that             
 

    .

2.

Chebyshev's Inequality: Let X be a discrete random variable with mean  and standard 

deviation  . For any    ,

             
 

    .
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The number of equipment breakdowns in a manufacturing plant averages 4 per week, with 

standard deviation 0.7 per week.

3.

(a) Find an interval that includes at least 90% of the weekly figures for the number of breakdowns.

(b) A plant supervisor promises that the number of breakdowns will rarely exceed 7 in a one-week 

period. Is the supervisor justified in making this claim? Why?
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