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1. Explain why

(
100

18

)
−
(

100

82

)
= 0

2. Find the mean and the variance of a
random variable X whose probability
density function is given by

f(t) =

(
10

t

)
(1/6)t(5/6)10−t

where t ∈ {0, 1, . . . 10}.

3. A random variable X has Bernoulli dis-
tribution with p = 1/3.

(a) Find the mean and variance of X.

(b) Draw a histogram of the density
function of X.

(c) Draw a graph of the distribution
function de X.

4. A farmer sows 10 seeds. Let X be the
number that fall on stony ground.

(a) Define 10 Bernoulli variables
X1, X2, . . . , X10 such that X is
their sum. What conditions must
the variables satisfy in order that
X be a Binomial random variable?

(b) How many seeds would we expect
to fall on stony ground if the prob-
ability that a seed falls on stony
ground is 1/4?

(c) Find the variance of X.

(d) What is the probability that at
least on seed falls on stony ground.

5. Let z be the function given by z(x) =
(1/3)(x− 2), x ∈ IR.

(a) Find the inverse function z−1(x).

(b) A random variable has density
function

f(t) =

(
5

t

)
(1/2)t(1/2)5−t, t ∈ {0, 1, . . . 5}

(c) Find a formula for the density
function for the random variable
Y = z(X).

(d) Find the mean and variance of Y

6. A hotel with 100 rooms estimates that
7% of bookings do not honor their reser-
vations. What is the maximum number
of reservations that the hotel can ac-
cept and, at the same time, guarantee
with 95% probability that all those with
reservations will be accommodated?

7. A coin is tossed 100 times. Let X be
the number of heads

(a) Write the exact formula for
P [35 < X < 65]. Do not simplify.

(b) Estimate P [35 < X < 65] using
the normal approximation.

(c) Estimate P [X = 48] using the nor-
mal approximation and continuity
correction.

8. Suppose that 50% of a set S =
{A,B,C,D} of 4 persons are over-
weight.

(a) Find the proportion π of the pop-
ulation that is overweight.

(b) A sample of size n = 2 is taken
with replacement. Notice that the
sample space Ω = S × S. Let the
random variable π̂ be the propor-
tion overweight in a sample Find
the density function of π̂.

(c) Calculate directly E(π̂) y σ(π̂).
Verify that your results agree with
the formulae

σ2(π̂) = π(1− π)/n

E(π̂) = π
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