Solutions to ECE313 Exam 2, Fall 2002
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2. (a) Differentiate answer to part (b) to get:

1

fx(a) = { e

if 0<z<xl1
else

8

(Also need to sketch this function.)
(b) Note that X takes values in [0, 1], so let 0 < 2 < 1 and compute
PX <a2]=PlU* <] =Pl—yx <U<Va|=x

SO

0 if <0
Fx(z) =< r if 0<z<1

1 if z>1
(c) B[X] = [1  u?5du = 3
(d)(E)’[XQ] =[Mutdtdu=LsoVar(X)=1-(})?=42
3. (a

Ao =3 @) 0 if 2>1

(b) Say H; is true if fi(X) > fo(Xl), or A(X)>1or IHTE’ < X <1.
(C) Pfalse_alarm = P[Say Hl‘HO] = f% S5e % dy = % —e b

fl(a:>_{ s if 0<a <1

In5
(d) Pmiss — P[say H0|H1] = fO > ldx = lnTS

4. (a) The number of girls, G, has the binomial distribution with parameters (400,0.5), and
therefore mean 200 and variance 100. Thus

G — 200 S 205 — 200
V100 /100

(b) The number of children X with birthday May 15 has the binomial distribution with param-
400

eters (400,%). Thus the distribution of X is approximately Poisson with mean A = ;= ~ 1.1.

Thus, the desired probability is P[X = 2] ~ XZZ—_A ~ 12(.3329) ~ 0.2
(c) The number of girls Y with birthday June 1 has the binomial distribution with parameters

400,5-%—). Thus the distribution of Y is approximately Poisson with mean 2%_ ~ 55. Thus,
2365 2365

the desired probability is P[Y = 0] &~ ¢~ ~ (.57 (interpolating from the given table).

P[G > 205] = P| | ~ Q(0.5) = 0.3085




