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1. (7 points) A textbook coutains, on average, 1.1 typos per page. The
author offers you a bet: you pick a randor page; if it contains no typo,
-you will lose 108, and if it contains.more.-than.one typo, you will win ...
108. Should you take this bet'? Compute your expected winnings if

you take the bet. L ”
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2. (5 points) In one round of a game, player A has to roll two dice. If the
sum of the two rolls is 7, he wins the game. Otherwise, he has to play
another round, until he has won the game. What is the probability
mass function of the number of rounds A has to play?
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3. (6 points) A basketball team’s offense has a shooting percentage of
55%, i.e. whenever someone attempts a shot, they will score a basket
with probability p = 0.55.

(a) Over the course of a game, the team attempts 80 shots. What is,
approximately, the probabzhty that they will score less than 40
baskets in this game?

(b) Over the 20 games in a season, the team attempts 1600 shots.
What is, approximately, the probability that they will score on
less than 800 of their 1600 attempts?

iatrse 3950540 )
) P <395)=-P O < e

PC2e-1 01 ) |- p(LO) = |- 08439
= 0156y

() P(X<go0e P( 2<—6.02) A (O

4. (5 points) SAT scores are normally distributed with a mean of & == 500
and a standard deviation of ¢ = 100. What is the probability that
among 10 random test participants, at most one student will have an
SAT score better than 5507
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5. (8 points) A continuous random variable has a probability density
function of fx(z) = cz® for 0 < z < 1.

' (a) Determine the constant ¢.
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(b) Find the expectation value E[X].
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(c} Find the varla,nce of X.

EL?] = %% X2l 3
ot)= EDO)-E0)- 3 (4%

6. (5 points) A ball is dropped from a random height between 0 and 100
meters.- If ,?’is the height, the time 7' in seconds until the ball hits

the ground is given by T' = 1/H (e.g., when the ball is dropped from
the maxiroum height 100m, it takes /20 =~ 4.47 seconds to hzt the

round). Find the probability dengity function of T'.
g ). y @y ol

(D P(T=4)=P ([T €)=P(H=5¢7 |5 (W= [B & T8y

-.:{7510(\"—‘ “}%ﬁ 44?05,6% 5" (f)= gfl
. . (f) < f(s"(ff)lifﬁ(fl

i g Se {r
v AT o " 1 \_,,_ [0t %05% [00 0.

—

10p Oe‘{-—\(\o

Score: 4



Pick yourself a number:

7. (9 points) X,Y are jointly continuous random variables whose joint
probability density function is given by

b=

H0<z<2,0<y<2,0<z+y<2
0 otherwise

(a) Are X,Y independent? Give a reason for your answer. - N
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{b} Find the probability density function of Z =X +7Y.

P(3s2) ""ﬁ%\f‘%‘ﬁ) 0(

f(w,y)—“—{

e Y - -x B -
A _.r_'g__ o | _! - & ‘e_}
@ T 0 g 3 yelea =

(¢) Find the conditional density of X, given that ¥ = y for some
0 < y < 2. Interpret the result.
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8. (7 points) Marta and Gregory decide to meet as soon as possible.
For Marta, this means she will arrive at a time uniformly distributed

.. between 12.00. and 1pm.. For. Gregory, this means his arrival time.in.... ..
hours after 12 pm is an exponential random variable with A = 2.

(a) (5 points) What is the probability that Gregory arrives before
Marta?
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(b) {2 points) In case Marta arrives before Gregory, how long will she
have to wait for Gregory on average?
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