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) EE302 Midterm #1
MWF 11:30 - 12:20, Prof. Gelfand

Instructions:

e There are 10 true-false problems (5 pts each) and 2 work-out problems (25 pts
each). Do all problems

+ You must show work to receive any credit on work-out problems.

Calculators but not laptops are allowed

Cheating will result in failure of the course. Do not cheat!

Put your name on every page of the exam and turn in everything when time is
called.
Useful formula:

¢ Bernouilli trials: Pr {ksuccesses in n trials) = (Z)p"" (1= P %, k=0,...,n, where p is prob-
ability of success on a given trial. (}) = ﬁf??-l-T)“ 0l = 1.




Questions 1 - 10 are true-false problems (5 pts each). Label each statement true or -

false to the left of the problem number. (note: if statement is not always true, then
it is false).

1. Let A, B and C be sets. Then A~ (BNC) = (AnB)u (4nT).

2. Let Aj, ..., A, be mutually exclusive events (with Pr(4;) > 0 for all ¢), and B be another
event. Then Pr(B) < Pr(B]A;)Pr(Aq) + -+ Pr{BjA,) Pr(4.}.

. Let A, B and C be independent events. Then Pr ((A U B) {‘]"Cm) =Pr{AUB)Pr (ﬁ) .
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4. Let X be a discrete random variable with pmf px (z;). Then Fyx (2;) = px {x:)

5. Let X be a continuous random variable with pdf fx {z). Then Fy (z) = [Z fx () dy.
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6. Let X be a discrete random variable and Y = g {X), where g {z) is an arbitrary function of
@. Then Y is a discrete random variable,

F 7. Let X be a continuous random variable and ¥ = g{X), where g (z) is a smooth function of
z. Then Y is a continuous random variable.

T 8. Let X be a continuous random variable and Y = g (X), where g (-} is a smooth function of
z. Then fY (y) = a% Im:g(a:)gy fX (:17) de.

9. Let X be a continuous random variable and Y == g (X ), where g{z) is a smooth function of
z. Then fY (y) - Zm;:g{mi}:—.y fX (3:2) 157(—13;5
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= 10. Let X be a random variable. Then (E (X])? = Var [X] + E[X?]
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Questions 11 and 12 are work-out problems (25 pts each). You must show work to
receive credit. -

11. Inadigital communications systems, a sequence of bits (0 or 1} is transmitted, and due to noise
the received bit is sometimes incorrect. Assume that the transmitted bits are independent,
and the received bit depends only on the corresponding transmitted bit. Also assume that
for any bit transmission, the probability a 1 is transmitted is p, the probability a 0 is received
given a 1 is transmitted is o, and the probability a 1 is received given a 0 is transmitted is a.

(a) Find the probability the transmitted bit is 0 given the received bit is 1 for a single
transmission

(b} Find the probability the transmitted bit is 1 given the received bit is 0 for a single
transmigsion.

(c) Find the probability of an error for a single transmission.
(d) Find the probability of & errors in n transmissions.

(e) Find the probability that both a 1 is transmitted and an error occurs k& thmes in n
transmissions.
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12. Let X be a random variable and Y = g (X)), where

i, z = 0.5,
glzy =< 2z, 0 <z <4905,
0, z < {.

(2} Plot g (z). Is g {x) smooth? piecewise smooth?
(b} Suppose X is a discrete random variable with pmf

px (&) =¢, forz;=-1,0,1
i, Find c.
ii. Find py ().
ili. Find E{Y].
{¢) Suppose X is a continuous random variable with pdf

<, -l <z<l,
r@={0 e

i. Find e.

ii. Find fy (y). What kind of random variable is ¥'?7
fi. Find E[Y].
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