
Suppose that a fair coin is tossed 1000 times. If the first 100 tosses result in heads, what 

proportion of heads would you expect on the remaining 900 tosses? Interpret the 

statement "The law of large numbers swamps, but it does not compensate."

9.

Suppose you flip a fair coin lots of times. What does the Law of Large Numbers say about 

the numbers of heads and tails you will observe?

6.

Suppose that a certain casino game costs $1 to play, and the expected winnings per game 

are $0.98. What does the Law of Large Numbers say about your winnings if you play the 

game lots of times?

7.

Fifty real numbers are each rounded to the nearest integer and then summed. If the 

indivdual round-off errors are uniformly distributed over           , then approximate 

the probability that the resultant sum differs from the exact sum by no more than  .

8.

Solutions to limit theorem problems from the previous class
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Worksheet Solutions
Math 262 2022

Let   and   have joint density             , for          . Let        . Use the 

following steps to find the density of  .

2.

(a) Identify the possible values of  .

(b) Sketch the graph    in the     -plane.

(c) Find the region  in the     -plane where    .

(e) Differentiate      to obtain the density      .

(d) Find the cdf      by integrating the joint density of   and   over the region  .

Let   and   be uniformly distributed over the region of the     -plane defined by     ,     , 

and        . Let        . Use the following steps to find the density of  .

1.
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The joint density of   and   is                     for     and     .  Find the 

density of   
  

     
     .

3.
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Suppose that   and   are iid          . Let         and         . 4.

(a) Find the region of possible values of the pair        .

(c) Use the transformation theorem to find the joint pdf of   and   .

(b) Find the inverse transformation functions   and   such that             and             .

Let      be a random point in the plane, where  and  are independent standard normal random 

variables. Let      be the polar coordinates of      . Find the joint density of  and  . Then find the 
marginal densities of  and  . What is the probability that the point      lies in a circle of radius 1 
centered at the origin?

5.
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