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(5%) Ninety students, including Vivien and Victoria, are to be split into three classes of equal size,
and this is to be done at random. What is the probability that Vivien and Victoria end up in the same
class?

29
A 5%

29
B) 557

1
©3
D) 35
(E) None of these

(5%) Suppose that M (t) is a moment-generating of some random variable. Which of the following is
also a moment-generating function of some random variable?
(A) M(t) + M(5t) ‘
B) 3M ()
©) ezt)M ®
Mt
) R
(E) None of these

(5%) Assume that a random X satisfies
E[X] = 0,E[X?] = 1,E[X3] = 0, E[X*] = 3,
and let -
Y=14+X+X2. _
Which of the following is the correlation coefficient p (X, Y)?
A)0 . .
(B) }
@3
e
(E) None of these

(5%) A defective coin minting machine produces coins whose probability of heads is a random

variable P with probability density function
_(pe?,  pE01]
- )= {O, otherwise,
A coin produced by this machine is selected and tossed repeatedly, with successive tosses assumed

independent. What is the probability that a coin toss results in heads?
1
A5 |

(B)p

(C) pe?

(D) e-2

(E) None of these
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5. (5%) Let X and Y be two random variables and g(Y) be a function of Y. Assume that

E[Xg(N)|Y] = g(V)E[X]Y].
Which of the following statements is correct?
(A) X and Y are independent
(B) X and Y are uncorrelated
(C) g(Y) is a constant
(D) g(¥) is a linear function
(E) None of these

(5%) Let X be a random variable with probability distribution function given by

f&x) =%e""'

Which of the following statements is wrong?
(A)E[X]=0

(B) Var(X) = 1

O P(Xl<su)=1-—-¢e

(D) The MGF of X is Mg(t) = —, for |t] < L.

1~-t2
(E) None of these

(5%) Consider two random variables X and Y with joint probability mass function:
Plx,y) | X=1 X=2 X=3
Y=-1 0.16 0.06 0.08
Y=0 0.16 0.08 0.16
Y=1 0.16 0.06 0.08
Which of the following statements is wrong?

(A)E[X] = 1.84

B)P(Y=0)=04

(O)E[XxY] =0

(D) X and Y are uncorrelated

(E) X and Y are independent

(5%) Consider two random variables X and Y with joint probability distribution function
flx,y) =ke™*% forx =0,y = 0.

Which of the following statements is wrong?

(A)k=6

(B) E[Y] =2

(C)E[XY] =1/6

(D) X and Y are uncorrelated

(E) X and Y are independent

(5%) Two fair and six-sided dies are rolled at the same time. Let A and B be the events:
Event 4 : “Sum of two dies is four”
Event B : “At least one die shows as one”

What is the conditional probability P(B|4) ?

(A)2/36

B)11/36

(C)3/36

(D)2/11

(E)2/3
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10. (5%) Let X be a random variable with probability distribution function given by
F @, x<-—2

(03, —2=<x<0

F®) =907, p<x<2

1, x=2
Which of the following statements is wrong?
(A) P(X = 0) = 0.4
B)PX>1)=03
O EX]=0
D) Var(X) =024
(E) None of these
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1. (10%) The lifetimes of two light bulbs are modeled as independent and exponential random variables
X and ¥, with parameters 4 and g, respectively. The time at which a light bulb first burns out is
Z=min{X ¥}
Show that Z is an exponential random variable with parameter 4 + .

2. (15%) Let X and ¥ have joint probability density function given by f{x, ¥) =2 ¥ for g <x < v,
where A > 0. Find the probability density function of X + V.

3. (15%) Consider two discrete random variables ¥ and . The random variable X has probab111ty mass
function
x=1,

PR =x)= {ﬂé x=—1.
The conditional probability mass function of ¥ given X is given by:

5 y=2 0.2 =2
P(Y=y|X=1)=1{04, y=0,PF=yX=-1)= iu_ y=0
loa, y=-2 0.5, y=-2

(a) (5%) Find the marginal probability distribution function of ¥
(b) (5%) Find E[X¥]. Are X and ¥ uncorrelated? Please explain your reason.
(c) (5%) Find the probability P{X = 1|F = 0)

4. (10%) Consider a random variable X with probablhty distribution function:

FGx)=zxe 2 x=0
(a) (5%) Find the cumulative distribution function of X
(b) (5%) Let¥ = —Xz Find the probability distribution function of ¥.






