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1. [lObémts] Find (J-4)’ and A whereAh: J
B oS |
2.[10 Mints] Suppose A4 is a 5 by 3 matrix with orthonormal columns. Evaluate the determinants, det(47A4) and

det(44).
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Bach of the following independent questions refers to the matrix 4 = [ 4} .
x —

(a) Give a value of x such that 2 is one of the eigenvalues of 4.
(b) Give a value of x such that 4 has some repeated eigenvalues.

A person is given two questions and must decide which question to answer first. Question A will
be answered correctly with probabﬂﬁ?(() 8, and the person will then receive as prize $100, while

quest10n B will be answered correctly with probability 0.5, and the persen will then receive as
prize -\$?2Q/O\ If the first question attempted is answered’mCOrrectly, the qulz terminates, 1.e., the
person is not allowed to attempt the second question. If the first question is answered correctly,
the person is allowed to attempt the second question. Which question should be answered first to

maximize the expected value of the total prize money received? Justify your answer.

Suppose P(X=0)=0.5, P(Y=1) = 0.3, and P(X =2) = 0.2.
(a) Find the moment-generating function Mx(?).
(b) Use Mx(?) to find E[X].

You are allowed to take a certain test three times, and your final score will be the maximum of
the test scores. Assume that your soctre in each test takes one of the integer values from 1 to 10
with equal probability, independently of the scores in other tests. What is the probability mass
function of your final score?

Suppose you and your advisor have an appointment at a given time, and each, independently, will

be late by an amount of time that is exponentially distributed with parameter A. What is the

probability densrcy function of the difference between your times of arrival?
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(a) Compute the Fourier transform of x(£).
(b) What is the Nyquist sampling rate of x(¢)?

Determine the Fourier transform of y(f) in terms of the Fourier transform of x(¢) and real constant
f, where

y(t) = Real {x(t) exp(jZﬁ £ t)}_

10.[10 points] Let x(¢) and y(#) be two periodic signals with perlod T,. If x, and y, represent the Fourier series

coefficients of these two signals. Show that

a+T,
[ xy ©di=1, Syl |
a n=mo where "*" denotes the complex conjugate.





