
1.

Pr
£
(A ∩ B̄ ∩ C̄) ∪ (Ā ∩B ∩ C) ∪ (A ∩ B̄ ∩ C)¤ = P (A ∩ B̄ ∩ C̄) +

P (Ā ∩B ∩ C) + P (A ∩ B̄ ∩ C) = P (A ∩ B̄)− P (A ∩ B̄ ∩ C) + P (B ∩ C)
−P (A ∩B ∩ C) + P (A ∩ C)− P (A ∩B ∩ C) = P (A)− P (A ∩B) +
P (B ∩ C)− P (A ∩B ∩ C) = 0.31− 0.11 + 0.12− 0.05 = 27%

2.

Pr
£
(A ∩ B̄ ∩ C̄ ∩D) ∪ (Ā ∩B ∩ C) ∪ (Ā ∩B ∩D)¤ =

0.47× 0.79× 0.17× 0.55 + 0.53× 0.21× 0.83 +
0.53× 0.21× 0.55− 0.53× 0.21× 0.83× 0.55 = 13.75%

3. A (B) represents blue (red) marbles being together.

Pr(A ∩ B̄) = Pr(A)− Pr(A ∩B) = 3!× 7!− 3!× 2× 6!
9!

= 5.952%
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(a) c = 1
20+ 3

4+
1
9

= 36
751

(b) (− 4918 − 3
2 +3+28)× 36

751 =
964
751 = 1.284 and (5+ 27

2 +
82
3 )× 36

751 =
1650
751 = 2.197

(c) (−2− 1− 2
3 − 1− 1+1+4+2+16+54)× 36

751 − 820
751 × 1650

751 = 1.0205

(d) (1 + 1
2 +

1
3)÷ (1 + 1

4 +
1
9 ) = 1.347

5. (a)
R 2
0
x2dx+

R 3
2
(3− x)dx = 19

6 ⇒ c = 6
19

(b) 
0 x ≤ 0

2
19x

3 0 ≤ x < 2
1− 3

19(3− x)2 2 ≤ x < 3
1 x > 3

(c) 1− 3
19 × 1

4 − 2
19 = 85.53%

(d) 6
19

R 2
0
x3dx+ 6

19

R 3
2
x·(3−x)dx = 31

19 = 1.632 and
6
19

R 2
0
x4dx+ 6

19

R 3
2
x2·

(3− x)dx− ( 3119)2 = 0.2274

6. (a)
R π/2
0

R 1
0
r2 cos θdrdθ = 1

3 ⇒ c = 3
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(b) 1− 3 R 1/2
0

R 1/2−y
0

xdxdy = 15
16

(c) 3
R π/2
0

R 1
0
r3 sin2 θdrdθ = 0.58905

(d)
R √3/2
0 x2dxR √3/2
0 xdx

= 0.57735

7.
W = 20X + 10Y + U − 21

E(W ) = 20× 8× 1
13 + 10× 8× 1

13 + 8× 1
4 − 21 = −0.5385

Var(W ) =
¡
400 · 113 · 1213 + 100 · 113 · 1213 + 1

4 · 34 − 400 · 113 · 113
¢ · 8 · 4451 = 230

σw =
√
230 = 15.17

Pr(breaking even) =

¡
33
7

¢
+ 3 · ¡336 ¢+ 3 · 11 · ¡336 ¢+ 3 · 11 · ¡335 ¢¡

52
8

¢ = 6.907%

8. (a)

1

2

µ
1− 5

12

612
− 12 · 5

11

612
− 66 · 5

10

612
+ 1− 3

12

412
− 12 · 3

11

412
− 66 · 3

10

412

¶
= 46.595%

(b)
1

2
· 12!
26

µ
1

612
+
1

88
· 1
44

¶
= 0.2590%

(c)
1
612

1
612 +

1
88 · 144

= 66.365%

9. (a)
1

3 · 5
Z ∞
0

Z ∞
y

exp(−x
3
− y

5
)dxdy =

3

8

(b)

5− 3× 3 + 2 = −2√
25 + 9× 9 = 10.296

(c)
Cov(Y − 3X + 2, 5X − 2Y + 1) = −15 · 9− 2 · 25 = −185

10. (a)

1− exp(−10
27
) = 30.95%

(b) µ
1 +

50

27
+

502

2 · 272
¶
exp(−50

27
)−
µ
1 +

80

27
+

802

2 · 272
¶
exp(−80

27
) = 28.52%
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(c)

1−
µ
1 +

100

27
+
1002

2 · 272 +
1003

6 · 273 +
1004

24 · 274 +
1005

120 · 275
¶
exp(−100

27
) = 17.04%

11. (a)
et

(1− 2t)3 = 1 + 7t+
61

2
t2 +O

¡
t3
¢

µ = 7 and σ2 = 61− 72 = 12
(b)

e3t · e−2t
(1 + 4t)3

=
et

(1 + 4t)3

(c) µX̄ = 20× 7 = 140, σ2X̄ = 12
20 =

3
5

(d)
et

(1− t
10)

60
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