Math 361, Section X1, Fall 2002
Final, December 16

SHOW ALL WORK TO QUALIFY FOR FULL CREDIT.
Maximum possible score: 150 Points

1. |30 points| Suppose .that there are 10 married couples in a room. Suppose for speciﬁcity
that one of the married couples is Don and Donna. Randomly pick four people to sit at
a table.

(a) What is the probability that you pick Don and Donna?

(b) What is the probability that you pick Don and Donna and another
married couple?

(c) |10 points| What is the probability that you pick two married couples?
2. 120 points| Suppose that X and Y have joint density

0 1 2 3
-1 [3/27 [ 1/27 [ 1/27 | 3/27
X 0[6/27| 0 |3/27]|3/27
3327 0 0 | 4/27

In other words, fxy(0,1) =0.
(a) Compute fx.
(b) Compute E[X?Y].

Now define 7 & X +V.
(c) Compute P{Z = 1}.
3. Fix A > 0. Let X and Y be continuous random variables with joint density

de M5 ift>sand 0< s <1

0 else

fxy(s,t) = {

(a) Compute fy(4)

(b Compute fy (3)

(c) Compute fy.

(d) Compute fx|y(s[4) for 0 < s < 1.
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4. |50 points| Let X be a random variable with cumulative distribution function

0 ift <1
Fx(t)=<{1—¢e3 if1<t<10
1 if t > 10

(a) Compute P{X < 10}.
(b) Compute P{X = 1}.

Define now

F(t) € P{X <t/X € (1,10)}

for all ¢ € R (this is the cumulative distribution of X given that X € (1,10)).
(c) Compute P{X € (1,10)}

(d) Compute P{X <5 and X € (1,10)}.
(e) Compute F(5).

(f) Compute P{X < 12 and X € (1,10)}.
(g) Compute F(12).

(h) Compute P{X < —2 and X € (1,10)}.
(i) Compute F(—=2).

() Compute P{X <1 and X € (1,10)}.
(k) Compute F(1).

(1) Compute F(¢) for all ¢.

D. Let X and Y be independent Gaussian random variables with mean 0 and

variance 1; i.e.,
fx(t) = fy(t) —1 r teR
* = TP T2
def def

Define Z; = 7X +3 and Z, = 5X +4Y.

(a) Compute the moment generating function of 7.
(b) Compute the moment generating function of Z,.
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ANSWERS

(3)
1. (a) o)
9
(b) €l
(10)s

€ ey

2. (a)
2% ifj=-1
) =142 ifj=0
< ifj=3
(b) 1 1 ; )
EX*Y] = (-1(1) g + (-1’ Q)5 + (1)’ B) 5 + )G = 5

(¢) P{Z =1} = fxy(=1,2) + fxy(0,1) = 5.
3. (a) fy(4) fl Ae 478 ds = e73 — A,

(b) fyr(}) = [N N9 ds =1 — =W/,

()

e M) oM if > 1
frt)=q1—e™ ifo<t<1
0 else
(d)

f , ’4 A —A(4—s)
Pl = L) S T

4. (a) P{X <10} =1—¢%
(b P{X—l}—l—e .

)
)
(c) P{X € (1,10)} = Fx(10=) — Fx(1) = e 3 — %,
(d) P{X <5 and X € (1,10)} = P{X € (1,5]} = Fx(5) — Fx(1)
(e) F5) = (e —e7®) /(7 —e™%).
(f) P{X <12 and X € (1,10)} =P{X € (1,10)} = ¢ 3 — & .
(8) F(12) =
(h) P{X < zmmg¥e(110nr P(0) = 0.
(i) F(-2)=0.
G) IF’{X<1andXe(1 10)} = P(0) = 0.
)

(k) F(1) =
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0 if t <1
F(t)y=¢ <72y if1<t<10
1 if ¢ > 10
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