Math 361, Section E1, Fall 2002
Exam 3, December 6

SHOW ALL WORK TO QUALIFY FOR FULL CREDIT.
Maximum possible score: 100 Points

1. Let X be a continuous random variable with density
1 ifte (0,1
fx(t) = { 0.1

0 else

(i.e., X is U(0,1)). Define the transformation

4 ifue(0,]

def .
p(u) 4 —1 ifue (L, 4]
3 ifue(4,1]

Define V¥ & o(X).

(a) |10 points| Compute Fy, the cumulative distribution function of Y.

(b) Is Y continuous, or is it discrete (Hint: in this case, it is one or the other).
(c) |10 points| Compute the density (i.e., the discrete density if Y is discrete, and the

continuous density if Y is continuous).

(d) Compute E[Y].

2. |31 points| Suppose that X and Y are independent continuous random variables with

densities
def | Ae ™ ifs>0
S) =
fx(s) {0 else
—vt :
def | Ve ift>0
t) = -
fr(t) {0 else

where \ and v are positive parameters. Define Z & min{X, Y}.

(a) Compute P{Y > X}.
(b) Compute P{Z > 5}.
(c) Compute P{Z < 5}.

(d) Compute Fy, the cumulative distribution function of Z.
3. |34 points| Suppose that X and Y are continuous random variables with joint density

def{6t ifs>0,t>0,and s+t <1

s, t) =
fX’Y( ) 0 else

Define Z % x + V.
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(a) Compute fy, the second marginal of fx y.
(b) Compute P{Z < 1}.

(c) Compute F, the cumulative distribution function of Z. Hint: F should

be continuous.

(d) Compute fz, the density of Z.
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ANSWERS

1. (a)
0 ift<-—1
3 1<
Fy(t) = 190 ?f 1<t<3
ift>4
(b) Y is discrete.
()
3 e -
15 if j =—1
fr@)=q+% ifj=3
= ifj=4
@ 1 6 1 19
V= 3)10%—310 * 10 10
2. (a
P{Y > X} = / / e Mre ™ dt ds = / NeNrs s = A
s=0 Jt=s s=0 )\'1‘7/
(b)
P{Z > 5} =P{X > 5}P{Y > 5} = (/ )\e_Ast) (/ I/e—utdt> — 5O
s=5 t=>5
()
P{Z <5} =1—¢ ),
(d)
0 ift<0
Fy(t) =
(%) {1 —e O if ¢ >0
3. (a)
6t(1—1¢) ifte0,1
fop < {60 =0 e o]
0 else
(b)
1 1/3 p1/3-s 1/3 /1 2 1\3
P{Zg—}:/ (6t)dtds:3/ (——s> ds:<—) )
3 s=0 Ji=0 s=0 \93 3
()
0 ift<o0
Fz(t) =<t ifo<t<l1
1 ift>1
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0 else

£0) = {3t2 if + € (0,1)
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