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Question 1: Biology of twins

Twins can be monozygotic (M) or dizygotic (D). Monzygotic twins are always of the same
sex, but dizygotic twins can be of opposite sex. Assuming that the two sexes are equally
probable:

a) What are the probabilities of each of the combinations of sexes for monozygotic and
dizygotic twins?

b) What is the probability of having twins, monozygotic OR dizygotic, that are both girls?

c) Knowing that the twins are both boys, what is the probability that they are monozygotic?

Question 2: PMF of the sum of 2 dice

Suppose a red (r) and blue (b) dice are tossed and their sum is x = r + b. What is the
probability mass function of x? Make a table and plot out the PMF.

Question 3: Joint, marginal, and conditional probabilities

Suppose two balanced dice (X and Y ) are thrown. Make a table to solve the following:

a) What is the joint probability of X and Y if Y is greater than X?

b) What is the marginal distribution of Y (prob. of values of Y for all X)?

c) What is the conditional probability that X = 2 given Y = 1?

Question 4: Expectation of a sum and of a product

a) What is the expectation of ax+ by+ c, where a, b, and c are constants and x and y are
random variables?

b) What is the expectation of xy if x and y are independent?
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Question 5: The magic alarm clock

Suppose you have an alarm clock that rings after a random time t that is exponentially
distributed with rate λ (t ∼ Exp(λ)).

a) What is the probability that the alarm clock rings for the 1st time after the 1st hour?

b) What is the probability that the alarm clock rings for the 1st time after the 2nd hour?

c) If you knew that the alarm clock will not ring within the 1st hour, what is the probability
that it will ring for the 1st time after the 2nd hour?

Question 6: Popcorn maker

A popcorn maker pops corn according to a Poisson process with a rate of 1 corn kernel per
second.

a) What is the probability mass function of the number of kernels popped in 10 seconds?

b) What is the mean and variance of of the number of kernels popped in 10 seconds?
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