
MATH/STAT 394: Probability I

Wellner, 3/8/2000

Pra
ti
e Final Exam

1. Suppose that R � Exponential(�), S � Exponential(�), and T �

Exponential(�) are all independent. Suppose that X � R + T , while

Y � S + T .

(a) Compute E(X), V ar(X), E(Y ), V ar(Y ).

(b) Compute Cov(X;Y ) and �

X;Y

the 
orrelation between X and Y .

(
) What is the joint density of R;S; T ?

2. K, 6.4, # 7, page 382. Use the normal approximation to the binomial

distribution to �nd the approximate probability that in 79 tosses of a

fair 
oin there are fewer than 30 heads. Use a 
ontinuity 
orre
tion.

3. K, 6.4, # 8, page 382, rephrased slightly: The event whose probability

is found in Exer
ise 7, \fewer than 30 heads in 79 tosses" 
an be

restated as \80 or more trials are needed to produ
e the 30th head";

i.e. in the notation of our se
tion on the Bernoulli pro
ess, [T

79

<

30℄ = [W

30

> 79℄. You 
an approximate the probability of the event

on the right side by using the Central Limit Theorem. Do this and


ompare with the result of the previous problem.

4. Suppose that the marginal distribution of X is Exponential(2), and

the 
onditional distribution of Y given X = x is Exponential(x).

(a) Determine the joint density of X and Y .

(b) Determine the marginal density of Y .

(
) Determine the 
onditional density of X given Y = y.
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oins 
ips (Bernoulli(1=2)
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. Evaluate:

(a) E(T

1

+ T

3

). (b) V ar(T

1

+ T

3

).

(
) Cov(T
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+ T

2

; T

2

+ T

3

). (d) What is the distribution of T

1

+ T

3

?

1



6. Customers arrive at the 
he
k-out area of Larry's Market at a rate of

2 per minute. Break the up
oming hours into six disjoint ten minute

intervals. \Customer overload" is said to o

ur if su
h a ten minute

interval sees the arrival of at least 27 
ustomers.

A. What is the probability of:

(a) Customer overload in the �rst interval?

(b) The �rst hour?

(
) The se
ond 
ustomer overload o

uring in the eleventh interval?

B. Evaluate the mean and varian
e of the number of turns until the

tenth overload.

7. Roll a pair of di
e (one read and one white) with out
omes X

1

and

X

2

. Let T = X

1

+X

2

and D = jX

1

�X

2

j. Evaluate:

(a) P (T � 6jX

1

�X

2

� 8).

(b) P (X

1

+X

2

� 8jT � 6).

(
) P (T � 8jD � 1).

8. A and B take turns rolling two di
e with A going �rst. A wins if

he rolls \5" or \9", while B wins if he rolls \6" or \8". Determine

P (A wins) in this sequential 
ontest.

9. Consider drawing (without repla
ement) from an urn 
onsisting of 52

balls, four of whi
h are labeled with the number 5, twelve of whi
h are

labeled with the number 2, and thirty-six of whi
h are labeled with

the number 1. Determine the mean and standard deviation of:

(a) One randomly 
hosen ball.

(b) A sample of 5 randomly 
hosen (without repla
ement) balls.

10. Evaluate (or approximate) as a

urately as you 
an, the probability of

at least 6 honor 
ards in at least 20 of 100 hands of bridge.

2


