
Midterm PART II - IND ENG 172 UCB.

Full name:

Student ID:

You must complete this exam on your own. If you need clarification on any question, you may ask one of the instructors.
You should state and sign the honor code below and turn in this page, along with your paperwork. Good luck!

I affirm that I have neither given nor received any unauthorized aid on this examination, nor have I concealed any
violations of the honor code. As a member of the UC Berkeley community, I act with honesty, integrity, and respect
for others.

Name and Signature:

This exam is composed with five independent exercises with a total of 10 questions on 5 separated pages. Please write
your name at the top of each of them and write your answers below the statement of the exercise/problem.
Do not write on the back of the page.
Duration: 70 min. The number of point is given for information and may be subjected to modifications.

All the answers have to be clearly justified. The grade for each question take into account the justification

All binomial coefficients, integral, quotient ratio have to be simplified. All your computations as to be simplified as
much as possible
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Full name:
Exercise 1 A discrete random variable X represents the number of heads obtained when flipping a fair coin four times.

1. (3pt) Write down the probability mass function (PMF) of X .

2. (3pt) Calculate P (X = 3).
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Full name:
Exercise 2 The BART orange line from West Oakland to Downtown Berkeley arrives every 10 minutes starting at 7am.
That is, they arrive at 7, 7:10, 7:20, 7:30 and so on. A passenger arrives at the Downtown Berkeley station at a time that
is uniformly distributed between 7 and 7:30. The time unit is the minute.

1. (3pt) Let X be the arrival time of the passenger, recall the density of X and its expectation.

2. (3pt) what is the probability that the passenger wait less than 3 minutes for a BART;
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Exercise 3

1. (3pt) Let X be an exponential distribution with parameter λ. We recall that E[X ] = 1
λ and V ar (X ) = 1

λ2 . Let a ≥ 0.
Compute E[(X −a)2].

2. (3pt) Which value of a minimize E[(X −a)2].
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Exercise 4
From past experience, a college knows that on the average 20% of students accepted for admission will attend a master
program. The college approves the application of 100 students for attending this program.

1. (3pt) Let X be the number of student attending the class among the 100 selected. What is the distribution of X ?
Precise the parameters.

2. (3pt) The ideal size of a class is 30 students. Approach the probability that between 28 and 32 students (included,
that is compute P(28 ≤ X ≤ 32)) will attend the class (numerical value expected to get full points).

Hint: we give you the normal table in the appendix
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Exercise 5 We consider the function

f (x) =
{
λ/x2 x > 2

0 x ≤ 2

1. (3pt) Find the value of λ such that f defines a density function.

2. (3pt) Compute P (X > 10).
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We recallΦ(x) =P(N (0,1) ≤ x).
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