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Here are the formulae that you will need for this set:
In the following x will denote a random variable. Depending on the situation this could mean different

things. It is basically a set of values each of which has a certain probability.
Expected value of x = E(x) =

∑
xP (x) (sum of products of each value with its probability) where the

sum is taken over all the values of x.
In the example we were doing in class involving a game of roulette, the random variable is the money

won at it if the number 27 came up ($ 175) or the money paid ($ 5) for playing the game when you don’t
win. The probability of the winning is 1/38 and that of not winning is 37/38 (=1-P(win) = 1-(1/38)). So

the expected value of money won is (−5)

(
37

38

)
+ (175)

(
1

38

)
= −0.263. It is the average value you can

expect to win or in this case, lose, in a given game. [In class today at the end I wrote this sum over all
the games – that is incorrect. I needed to divide that sum by total number of games which was 1000, as I
did earlier in class. But this is the right calculation. To find expected value for a given game you need the
average and you only need to sum over each value possible and not each game. To find expected value over
all games the calculation I did was correct. I regret the error].

Problem 1: You don’t need to use the expected value formula here. If you know the probability that
the sum is a certain number, then you just multiply that times the number of games to find the expected
number of times you get that sum. For example, if we want the expected number of times we get a sum of
4, then multiply P (4) = 3/36 by the number of games. Here the numerator 3 is the number of ways you can
get 4 from two dice: 1+3, 3+1 and 2+2. The denominator 36 is the total number of possibilities. Each die
can have six numbers, so when you throw them together you get 6 times 6 = 36 possibilities.

Problem 2: Here x is the sum from the two dice in a given throw. You find the probability of each value
in the same way as in problem 1. Now use the formula E(x) =

∑
xP (x). For example, if one die has 8 sides

and the other has 9, then the sum can be anything from 2 to 17 (why is a sum of 1 not possible?). So your
sum will look like this:

E(x) =
∑

xP (x) = 2P (2) + 3P (3) + .... + 16P (16) + 17P (17).

Here P(2) will be 1/72 where denominator is 72 = 8× 9 because one die has 8 sides and the other has 9 and
numerator is 1 because there is only one way to get the sum of 2 and that is 1+1. P(17) will also be 1/72,
for similar reasons. Find the others in the same way.

Problem 3 : Here x is the money won (grand prize, second prize...) or money lost (cost of ticket). Note
that you pay the cost of ticket regardless of whether you win or not. For example, if there is one grand prize
of $ 100,000 and 1000 tickets were sold, then P (100, 000) = 1/1000. If there were 6 second prizes worth $
2000 each, then P (2000) = 6/1000. Also if each ticket costs $ 10, then the value of x corresponding to that
is −5 not positive 5. Now sum over all the values times probability of each.

Problem 4: Here x is the expected attendance. The probability P (x) for each value of x is given. Simply
plug it into the formula to get the first part. For the second part multiply expected attendance you got from
first part times cost of ticket. This is the revenue. Subtract all the expenses from revenue to get profit.

Problem 5. Here x is the amount won for each kind of card. To find the probability for each kind of
card use the basic formula for probability. There is something you need to pay attention to, though. For
example, if you want P (spades) then normally it is 13/52 because there are 13 spades. If you want P (king)
it is normally 4/52. But if the king of spades gets a different amount, then P (spades) is just 12/52 because
you want to multiply each value with only the probability of that value, so instead of 13 spades this time
you need to only count those spades that are not king. Similarly P (king) = 3/52. If you get $ 0.40 for king,

$ 0.50 for spades and $ 0.80 for king of spades then the sum will look like 0.5

(
12

52

)
+ 0.8

(
1

52

)
+ 0.4

(
3

52

)
.

You also need to add the part for the king or whatever else is that you have.
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