PTC-2305:

4. Demonstracao.

Respostas da terceira lista de

E€EXErciClos
0, w <0
Fy(w)=¢vw, 0<w<1
1, w>1
L 0<w<l1
—7 — w —
fw(w) = § 2w
0, caso contrario
0 <0
F =q 7
x(@) {1—6_””, x>0
0, x <0
xT) =
fx(x) {€_x7 2> 0
0, w <0
=q(w+1)/2, 0<w<1 e E[W]=1/4
1, w>1

5. (a) Pri0 < X2 < 1] =e? —e

A _ 2\ (—
) fyly) = 20 €T H eI 0 sy s
v\Y) = #6_,\(\/@4&) y >4
Yy Y
A2
E[Y]=
(c) E[Y] )




0, y<a
y—a
Fy)=q3—, asy<?
1, y>b
, a<y<b
fy(y) = —a
0, caso contrario
7. (a) Figura la
(b) Figura 1b
3
(c) Pr[V? >0.25] = 1
Fy(v) Fya(v?)
1 ~— 11 ~—
0.75 0.75t O
0.5
OO 0.25 0.25 @ummmm—0
'e) | | v p) | |
-2 -1 0 1 0 1 4

Figura 1: (a) Fy(v) ; (b) Fy2(v?)

1/6, z=1,8,27,64,125,216

8. (a) Sz =1{1,8,27,64,125,216} e pz(z) = { , .
0, caso contrario

(b) B{f(X)} = BE{Z} = 73.5.
(¢) FIE{XY}) = 42.875.

9. Demonstracgao

10. (a) E[Y] :%
(6) frly) = 20(0) + 200y + 1) + 5y — 1) + 6y — 2)
5 26
(c) oy =var[Y] = 3%

(d) Pr[|Y — py| > 2] < 0.26

11. Demonstragao.



(b) E[S] = — e var[S] = %

(¢) Demonstragao.
(d) T ~ Exponencial(1/2000) e Pr[T" > 3000 horas] ~ 22.31 %.

13. Demonstracao

14. Moda[X] = p, Modal]Y]| =0, E[X]=peE[Y] =0 g
15. (a) Pr[Vp <2V] ~ 0.69

1
— N (0, 16 <2
(C) fVR|{VR§2}(’U | {VR < 2}) — 0.69 N( ) )a (U

0, caso contrario
2N(0,16), x>0
1
d ={ —, z=0
0, z <0
16.
04, z=-1
I[xip(z|B) = <06, =1 E[X|B] =0.2 var[ X |B] = 0.96
0, caso contrario
4,2
N(4.2) ~4.17-N(4,2), w>5
0, caso contrario
1 6_1/4
(b) E[N|M] = =) { Nz +4[1 — FN(5)]} ~ 5.83. De fato a prova foi

um desastre: mesmo considerando apenas os alunos que tiraram nota acima

a média, o valor esperado nao aumentou muito. Portanto, pouquissimos
alunos tiraram notas altas.

(¢) var(N|M) ~ 0.52. A variancia diminuiu consideravelmente. Ou seja, os
alunos que tiraram acima da média, tiraram notas muito parecidas (e de
acordo com o item b, ndo muito altas).



18. (a) c=1/28
(b) PrlY < X] = 18/28
(c) Pr[Y > X] =9/28
(d) Pr[X =Y]=1/28
(e) Pr[Y =3]=21/28
19. (a) c=6
1
(b) Pr[X >Y]=2/5e P[Y < X% =~
21
(¢) Primin(X,Y) > 1/2] = 3
35
() Primax(X,Y) <3/4] = ;
20.
§x4 1< <1
fx(x) — 92 ) ~ >~
0, caso contrario
§(1+y3/2) 0<y<l1
fy(y) =46 ’ -
0, caso contrario
21. (a)
(3/28, w=—2
6/28, w=-1
1/28, w=
w) =
pw (w) 14/28, w =
4/28, w=3
0, caso contrario
14
b) E[W]=—
(b) W] = 5
18
PrilW > 0| = —
(€) PaliV > 0] =
22. ¢ = 1_8 X e Y sao independentes.
23.
2/3w?, 0<w<1
fw(w) =< =2/3w? + 4w —8/3, 1 <w <2
0, caso contrario



0, caso contrario

fela) = {1, z €10,1]

1, yel0,1
fr(y) = { 0.1 -
0, caso contrario

(¢) Sim.
(d)
2, (x,y)€0,1]| x[0,1]ey >x
fXY|A(fC,y|A)={ (r.9) €1 ] 0.1)
0, caso contrario
(e)
= € [0,1]
5 I )
fxja(z]A) = q 2
0, caso contrario
= € [0,1]
fria(yld) = ¢ 2 Y 7
0, caso contrario
(f) Nao.
1
25. = —
5. (a) c 1007
1
(b) Pr[D < 5pm] = 1
i d < 10pum
(¢) fo(d)=q50" ©=
0, caso contrario
V100 — 22 10.10
(@) fx(@) =3 sox - “ET000
0, caso contrario

X e Y nao sao independentes.
(e) E[X] =0
1

26. (a) fxy(z,y) =48

S (x,y) € [18,22] x [20, 22]
0, caso contrario

1

4

(b) Pr[X > Y] =



(c¢) Pr[2p < 80 cm| = i
m — 19
(d) fu(m)=q 4

0, caso contrario

20 <m < 22

27. (a) E[X] = 5/9 e var[X] = 13/162
(b) E[Y] =11/9 e var[Y] = 23/81
(c) BIX +Y] =16/9

28.
66—(233+3y)

Ixvia(z,ylA) =< 1 —3e2 +2e-3’
0, caso contrario

r+y<lexz,y>0

29. (a) Pr[4] = 1/3
(b)

z+y, 0<xr<lel<y<I1
fxvia(z, ylA) = »
0, caso contrario
x+1/2, 0<x<1
Frale) = { / N
0, caso contrario
y+1/2, 0<y<l1
frialy) = { .
0, caso contrario
30. (a)
1/2(y+1), -1<y<1
fr(y) = { ‘.
0, caso contrario
(b) )
——, —1<z<y
fxpy(zly) = quv+1
0, caso contrario
y—1
() BIX|Y =y = L=

31. (a) E[X1 — Xa] =0
(b) var[X; — X,| = 20%



