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Quiz 4 Solutions

(1a.)

(b.) Note 4 ≤ max(X, Y ) ≤ 9.

P (max(X, Y ) = 4) =
2
30

, P (max(X, Y ) = 5) =
8
60

, P (max(X, Y ) = 6) =
12
60

P (max(X, Y ) = 7) =
16
60

, P (max(X, Y ) = 8) =
10
60

, P (max(X, Y ) = 9) =
12
60

(2a.)

E(X1 + · · ·+ X9) = 9E(X1) = 9
(

1 + · · ·+ 8
8

)
= 40.5

(2b.)

E(max(X1, . . . , X6)) = P (max(X1, . . . , X6) ≥ 1) + · · ·+ P (max(X1, . . . , X6) ≥ 8)

= [1− P (max(X1, . . . , X6) < 1)] + · · ·+ [1− P (max(X1, . . . , X6) < 8)]
1



= 8− 06

86
− 16

86
− · · · − 76

86
= 7.2950

(c.) Let Ai be the event that face i does not show up in the first 8 rolls and let IAi
be the indicator random

variable of Ai. Then IA1 + · · · IA8 is the number of faces which do not show up in the first 8 rolls. Also

P (Ai) =
(

7
8

)8. So:

E(IA1 + · · · IA8) = E(IA1) + · · ·E(IA8) = P (A1) + · · ·+ P (A8) = 8 ∗
(

7
8

)8

= 2.7489

(3.) P (Xi = 0) = P (Xi = 2) = 1
4 and P (Xi = 1) = 1

2 . So

E(Xi) = 0
1
4

+ 1
1
2

+ 2
1
4

= 1

and

V ar(Xi) = E(X2
i )− E(Xi)2 = 0

1
4

+ 1
1
2

+ 4
1
4
− 1 =

1
2

so

SD(Xi) =
√

2
2

Thus:

P (S100 > 90) = 1− P (S100 ≤ 90) ≈ Φ

(
90− (100)(1)
√

100
√

2
2

)
= 1− Φ(−1.41) = 1− [1− Φ(1.41)] = 0.9207

(4a.)

P (S ≤ 4) = P (X + Y = 1) + P (X + Y = 2) + P (X + Y = 3) + P (X + Y = 4) = 0 +
1

100
+

2
100

+
3

100
=

6
100

(b.)

P (S ≤ 4|X ≤ 2) =
P (X + Y ≤ 4, X ≤ 2)

P (X ≤ 2)
=

5/100
2/100

=
1
4

2


