Math 170A - Midterm 2
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Disclaimer: You need to justify your calculations.
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Problem 1. (6 points)

(a) (1 point) Assume that X and Y are such that var(X) = 2, var(Y) = 3 and
ocv(X,Y) = 5. Compute var (2X + 3Y).

(b) (1 point) For X and Y two independent random variables such that E[X] = 1,
E[Y]) =2, var[X] = 2 and var[Y] = 4, compute E[(2X + 3Y)2.

(c) (2 points) Assume that X and Y are two independent Bernoulli random variables
with parameters py = % and pz = § respectively, and both of them having as range the set
{0,1}. Show that Z = XY is also a Bernoulli random variable, compute its parameter ps
and its expected value.

(d) (2 points) Assume that the PMF of a discrete random variable X is given by:

1
pe(k)=C- 5 fork €{2,3,4,...},

for some C € R. Determine the value of C.
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Problem 2. (4 points)

Let Q be the set of permutations of the set {1,...,n}. We say that a permutation

T = {1(1),...,m(n)} has a fixed point if (k) = k for some K € {1,...,n}. Let X be the

random xarlablc that gives the number of fixed points of a given I)erf‘:"-‘ta'“on d & s fnean
(a) (2 points) Compute the expected value of X.. &1 e X=2 W
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The table below gives you the joint PMF of two discrete random variables X and Y.

Problem 3. (5 points)

X=0]|X=2|X=4

Y=2| 1/4 | 1/6 | 1/6

Y=5]| 1/6 | 1/8 | 1/8

(a) (1 point) Compute the marginal PMFs of X and Y.
{(b) (2 points) Compute the conditional PMFs px iy and py -
(c) (2 points) Compute the probability of the event that X Y2~ X > 20.
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In a game the first contestant chooses a number among 2 and 4 with equal probability.
Then for k €{2,4} the number chosen by the first contestant, the second contestant QSOmmm.
an integer uniformly at random from the set {1,..., k}. Let X be the number chosen by the
first contestant and let Y be the number chosen by the second contestant. Compute E[Y].
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Problem 4. (3 points)
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