
MATH 477 Homework 4 Due on Jun 27

• All problems are worth an equal weight. Some are harder, especially at the end. Harder, not hard !

• Write answers on a separate sheet, either typed or handwritten. No need to copy the problem state-
ments. Staple separate sheets.

• This is due at the beginning of lecture, as a physical copy (no electronic submission).

• Circle your final answer, but make sure to include the work to get there. Justify all answers with
words, even when they are really simple, like just a binomial coefficient.

• It is OK to work with others, as long as you acknowledge them in your paper and write down your
solutions in your own words. It is not OK to copy a solution from the Internet.

1. Suppose Y is a normal random variable of parameters µ = −10 and σ2 = 49. Refer to your table of
the standard normal to find the following:

a) P (Y ≤ −15).

b) P (−15 ≤ Y ≤ −8).

2. Suppose that 10% of the population is left-handed. What is an approximate probability that, in a
group of 1000 people, there are

a) at least 110 left-handed people?

b) exactly 110 left-handed people?

Refer to your table of the standard normal to find these answers.

3. Suppose that the pdf of a certain random variable X is given by

f(x) =


C

x3
, if x ≥ 3

0 , otherwise,

where C > 0 is a certain number. Find E[X].

4. Suppose that the joint pdf of two random variables X and Y is given by

f(x, y) = Kxy if 0 ≤ x ≤ 1 , 0 ≤ y ≤ 3 , and 0 otherwise,

where K > 0 is a certain number.

a) Find the marginal density functions of X and Y .

b) Find the probability that X ≥ Y .

5. If a certain normal random variable of mean 0 has probability 40% of being ≥ 1, then how much is
its variance, approximately?
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6. The picture below is the graph of the pdf of a normal random variable with mean 0 and variance σ2.
Find the numerical value of the areas A,B,C,D,E, F below the curve.

7. A meteorologist is saying that, sometime in the next 45 minutes, a thunderstorm is supposed to start.
Let’s assume that the start time is distributed uniformly over [0, 45].

a) I need to walk home! But that takes 10 minutes. What’s the probability that it’s not going to start
raining over the next 10 minutes?

b) Now 10 minutes have elapsed, but I’m still here. And it actually hasn’t started raining yet, I could
have gone home! But maybe I should go now? What’s the probability that it’s not going to rain in
the next 10 minutes?

8. If X is an exponential random variable of parameter λ, what is the pmf of the random variable lnX?

9. The time that Alice takes to finish her homework is an exponential random variable of parameter
1. Bob knows the material a little better, and his time to finish it, after he starts, is an exponential of
parameter 2. If Alice starts her homework at time 0 and Bob starts his homework at time 1, who is more
likely to finish first?

Assume that the time it takes for each to finish their homework is independent of the other’s time.

10. Using integration by parts, show that the variance of an exponential Exp(λ) is 1/λ2.

More problems on the next page!
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11. A fair coin is tossed 10 times. Every time a result is different from the previous result, Walter drinks
a sip from his beer. For example, if the results had been

HHHTTHTTHT,

then he would have had to drink 5 times (at the fourth, sixth, seventh, ninth and tenth throws).

a) What is the expected number of times that Walter will drink?

b) What is the variance of the number of times that Walter will drink?

Remark: If you want to attempt this game, at least do it after you know the answers. That way you know
how drunk you can expect to be. Also, if you’re under 21, please forget that I ever taught you this game.

12. Peggy has a regular deck of 52 cards, which is shuffled. She is going to draw one card at a time until
she has drawn all four Aces.

a) What is the expected number of cards that she will have to draw?

b) What is the variance of the number of cards that she will have to draw?

Hint. For each of the 48 cards that are not Aces, define a Bernoulli random variable which is 1 if that card
gets drawn and 0 otherwise. In terms of the sum of these Bernoullis, how can you write the total number of
cards drawn?
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