SOLUCOES DOS EXERCICIOS

CAPITULO 1
1.
Sem reposigao:
a) 2={(1,2), (1,3), (1,4), (1,5), (2,1), (2,3), (24), (2,5), (3,1), (3,2), (3:4), (3,5), (4,1),
(4.2), (4,3), (4,5), (5,1), (5,2), (5,3), (5:4)}
b) A1 =1{(1,2), (1,3), (1,4), (1,5), (2,1), (2,3), (2,4), (2,5)}
A;=1{(2,1), 3,1, (41), (5,1), (1,2), (3,2), (4,2), (5,2)}
As;={(1,2), 2,1)} = Ain Ay
A=A A
As=As—As
As =1{(1,2), (1,3), (1,4), (1,5), (2,1), (2,3), (2,4), (3,1), (3,2), (4,1), (4,2), (5,1)}
Com reposicao:
a) Q={(1,1), (1,2), (1,3), (1,4), (1,5), (2,1), (2,2), (2,3), (2,4), (2,5), (3,1), (3,2), (3,3),
(3.4), (3,5), (4,1), (4.2), (4,3), (4,4), (4,5), (5,1), (5,2), (5,3), (5:4), (5,5)}
b) A1 ={(1,1), (1,2), (1,3), (1,4), (1,5), (2,1), (2,2), (2,3), (2,4), (2,5)}
A =1{(11), (21, 3,1, (41), (5,1), (1,2), (2,2), (3,2), (4,2), (5,2)}
As;={(1,1), (1,2), (2,1), (2,2)} =Ain A
A=A A
As=As—As
As=1(1,1), (1,2), (1,3), (1,4), (1,5), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (4,1),
(4.2), (5,1)}

2.
Q={(x,y):0=<x<1600 [0 < y <1600} O O*
A={(x,y)JQ:x<1000 0y <1000}
B={(x,y)JQ:(x>1000y <1000)(x <1000y >1000)}
C={(x,y)UQ:x=22yy=2x}
D ={(x,y)0Q:x+y <2000}
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mBné)D(AnEnC)D(ZmBnC) Q

) A D) ADA AnA dADA e AnA HANA g EOF
b) Sao

) G=EOF

d) A realizacdo de F implica a realizagdo de A ( F [ A)

a) 0.35 b)0.22 ¢)0.65

a) 0.08 b)0.37
a) 19/27

1-(1/2)", 1-(1/2)*, 1-(y2)*, 1-(2)", (1/2)"° -(1/2)* e (1/2)*
2/3

.1-+/3/2

B=4-UA

a) 0.312 b)2/3

.0.2143

.0.6778

a) 0.9745 b) 0.6274

a) 0.2(6) b) 0.8061

a) 0.02 b) 0.188

a) 0.19 b) 0.80 c) 0.01

a) 5/8 b) Sio...

a) 0.125 b)0.124 c)0.332

0.5

a) 25% b) 40%

a) 0.125 b) Nio (0.76 < 0.80)

a) 13/38 b)0.381, 0.190 e 0.4289
0.7792

a) 6.73% b) Verdade (0.577 > 0.423)
a) 0.375 b) 1/3



29.
30.
31.
33.

a) Sim (0.965 > 0.95); b) alfa3 (3/7> 2/7)
0.2

a) 0.9 b)0.675 c) 0.308

a) 0.294 b) 0.01(8)



CAPITULO 2
35.

a) X'([35) ={(RnA).(ANR).(RAV,).(VinB).(AnA,)

[0, x<2
%/21, 2<x<3
_5/21, 3<x<4
b) F(x) = %1/35 A< x<s c) 0.7024

[(h/5, 5<x<6
0

1, x=26
36.
00, x<0
3, 0<x<1 M3 y=0
0.6 1<x<2 3, y=1
F(x)= =
VDFEO=0g aex<s D2 OTWTLL 1oy
50.9, 3<x<4 .1, y=3
i, x4
37. a)0.2¢0.3 b)0.6
)
Y 0 1 2
F(y) 02 02 06
38. 2)0.0139 b)PV.
39.
[0, x<0
. He /s, Osx<2 DI, O<y<4
x) = =
9) S g+x-1, 2sx<4 D T Hg )16 a<y<s 97
@, x=4
40.
[0, x<0
He o, osx<1 [y+2)/16, —2<y<2
F(x) = b-i =
A FM=0 5 1ex<2 DIM=0,e 2<y<6

H, x=2



[0, u<-1
) Hw-w)/2w, 1<w<4 H/8, -1<u<0
b-ii) f(w)=0 c) Fu)=
BNw/ 4w, 4<w<9 /4, 0<u<l
H, uz1
41.2)0.0625 b)0.136
[0, y<0
42.1)0875 o) F(y)=Hy*+1)/2, 0<y<1
H, y=21
43.
a)0.42 b) 27%
.0, z=0
M., x=0 07 z=1
0.1, y=0 EP
=02 L 10=Bs ym1 gr@-BE 772
X) = = .0, = zZ)=
ONO=H, x=2 BV Y ) 031, z=3
4, y=2
.3, x=3 Eb.31, z=4
.12, z=5
44.a)eb)
ly Xx- 0 1 2 f2(y)
0 0.81 0.126 [ 0.0049 [ 0.9409
1 0.054 [0.0042 0.0582
2 0.0009 0.0009
f1(x) 0.8649 |0.1302 |0.0049 |1
Nao sdo independentes
c) 0.062
d)

Z 0 1 2

fz) 0.81 0.18 0.01

45. 5/36

46. a)6 b)sdo independentes

47. a) 2, ndo sao independentes b) 87.5% ¢)25% d) 75%

e) f(y|x)=1/x,0<y<x; xfixoem ]0,2[

0 f(x|y)=1/(2-y),y <x<2 yfixoem]O,Z[ ; 1/5

(discreta)

48.a)6 b) f(x)=3(1-x)*,0<x<1; f,(y)=3(1-y)’,0<y<1; Nio c)0.5

49.a) a=b’/2 b) [,(y)=y/8,0<y<4  ()9/32



50. a) 50% b) sdo independentes
51. f(y)=-lny,0<y <1
52.a) f(x,¥) =2(5-x)/125,0<x<50<y<5

[0, x<00y<0

10xy —x’y)/125, 0<x<50<y<5
F(x,y)=[(50x-5x°)/125, 0<x<5y=5 b)1/3 ¢©)1/3 d)0.072

V5, X250<y<5

H, x=5y25

%e“%—ug u<o
53 f(U):B4 . Nao, P(U <0)=5/9

—e ", u>0

B

[0, x<00y<0
%@2, 0<x<10<y<l1
54. a) F(x,y)=[x’, 0<x<ly=1 b) g(u,v)=L0<u<1,0<v<1
2

9% x=210sy<1
i, x2Ly=1

_ B2w’/3, 0<w<1/2
o fw) =0 ;
132w’ /3+16w—-16/3, 1/2<w<l1



CAPITULO 3

55

56.
57.
58.

59.

.a)2.1; 2.09; b)1.3; 0.41; c) 0.448(3); 0.0869

a) 13/12; 35/144; b) 1+0.5In2; c) 7/3; 55/12; 1/8

a) 25%; b)25%; c)25%

a)(i) b=c;(ii))c=0 e a=1-2b; b=0 e a=1-2c

b) "w o 2
flw) a+2b 2c

a) 0.859; b) sdo independentes...; ¢) Xx=2.16, 0<y<?2

2
60. a) Nao sao independentes; b) 0.25; ¢) y = EX’ 0<x<1
61.a)eb)
ly X- 0 1 f2(y)
0 0.1 0.3 0.4
1 0.4 0.2 0.6
f1(x) 0.5 0.5 1

62

63.
64.

65.

66.
67.
68.
69.
70.

71

c)—0.408; d)1/3
.b)0.375; ¢) E[Y|x]=04x, 0<x<1

a) 8/3; b)20/7

a) 17.36; b)0.167

0.688; - 0.1748; 1.599; 1.3; 2; [2,3] ; 1;

0.455; 0.114; 2.007; 0.42014; 0.793; 1; 0.8438
a) 50/32; 295/256; ¢) — 0.0366

0.91

a) 0.5; b)63/64

Nao, ha mais de 88.8%

38;

a) 0.9775; b)0.9456; c)0.9838



CAPITULO 4
72. a) f(x) =1/1000, x =0,1...,999; E[X]=499.5; Var(X)=83333.25
b) f(¥) =1/1000, y =0,5,...,4995;

E[y] =2497.5; var(Xx)=2083331.25

c) € 2497.5
S :
73 f(y) _b—(Cl _1)’ Yy a,a +1""’b,
E[Y] =4 ;b; Var(Y) = [b _(01_21)]2 -1 74. a) s =3; E[Lucro] =24/5

b) s =3; E[Lucro] =23/5
75. 0.376
76. 0.5367
77. a)2

b) 0.5599; 0.1891
78. a)1/8

b) 7/8
79. a)0.0988

b) 0.0754
80. a) 63.28%

b) 1.5

—
81. a) f(x)=8@g i, x =12,3,..
3651 365

b) 365; 132860; 364.5
c) 0.3337; 0.5597
82. 0.1024
83. 0.3697
84. (i) 0.4420; (ii)0.5396; (iii) 0.0184
85. 0.0242
86. a) 3000
b) 0.3679
c) 0.4866
87. 1/4
90. 0.7



92.

93.

94.

95.

96.

a) 0.398

b) 0.902

c) 0.496

d) 0.6; 0.68
a) 0.01765

A

b)

, x=0,1,2,....,5; E[Xx]=25  Var(X)=1.0326

. x=123; E[x]=15/7; var(Xx)=20/49

a) X, :v.a. que representa o nimero de alunos que sé andam a pé, nos 50

X 5 :v.a. que representa o nimero de alunos noutras situacdes, nos 50

50!

5
f(x)= i 0.1%0.4%20.220.20.1", x, inteiro =0, ZX,. =50
=1

97.

98.

1

X 'x,Ix T x, Ixg!

445 —2 —1 —1 —0.5C

b) 5,20,10,10,5 ¢ L-1 —4 8 2 —1 C
O] C

€) 5.3144 =107
a) 0.4405

b) 0.0067

c) 0.0062

0.0144



99.

100.

101.
103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.
114.

115

a) 0.0803

b) 0.1246

c) 0.5580

a) 0.5488

b) 0.9927

0.25

a) 0.3849

b) 0.5403

c) 0.0603

d) 0.0013

e) 0.9902

f) -1.282

a) 0.9398

b) 0.32

c) 600; 320

d) 109.7; 130.3

a) 43.7538

b) 0.4364

a) 0.0062

b) 0.9996

a) 9.375; 25%; 45%
b) 0.5799

78.88%

a) 0.45

b) 0.2709

c) Nao, a probabilidade de cumprir € inferior a 0.5
0.1532

a) 0.62

b) 0.9987

a=6.26 b =27.49; qg=7261 b - o©
23.5893

8
a) 0.05
b) 56.25; 1265.625 (10°€)

10



116.

117.

118.

119.

120.

121.

122.

123.
124.

125.

a) -1.812

b) 0.6

0)-1.372

d) 2.228

a) -1.782

b) 0.99

0)-1.782

d) 1.782

e) a=-2.179 b=2.179; q — - b=1.782
a) 20

b) 0.495

a) 0.11

b) 0.04

€) 0.03541

a) 4.75

b) 1.63(7) =<10™*
a) 0.3175

b) 0.18484

a) 0.05

b) 0.975

) 0.95

[10.95

81; 144; 0.5987
a) N(86.4;+/40.96)
b) 0.4192

11



CAPITULO 5

127.
129.

130.
131.

132.

133.

134.

135.

136.

137.

138.
139.

140.

X ~B(1,0)

a) 2000

b) 1000

250

n=3 (n=10, pela desigualdade de Chebychev)...

Nzo: 0.0910V,,(0.05)

[Com o teorema de Bernoulli, jd se aceita, pois 0.0910V,,,(0.05) ]

a) 74.86%

b) 76744.78

2598

0.0008

a) 13

b) 0J16500

a) 0.4938

b) 0.03054

é insuficiente (0.2177 é uma probabilidade pouco tranquilizadora)
a (i) 0.1359; (ii) 0.1697; (iii) 0.1698
b (i) 0; (ii) 0.1052; (iii) 0.1063

(i) 0.4004, se ndao houver o cuidado de escrever previamente cada uma das

probabilidades na forma P( a<Xs b) ; se houver esse cuidado, obter-se-do os

resultados 0.4004; 0.3686; 0.3133; 0.4557
(ii) 0.4116; 0.4309; 0.3261; 0.4731
(iii) 0.4226; 0.4026; 0.380; 0.4872

12
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