
Probability and Statistics SOLUTIONS 1

Answer of 10 by Xu Min

SIX

• 1.

EX =

∫ +∞

−∞
xf(x)dx =

∫ +∞

0

x
xm

m!
e−xdx

=
1

m!

∫ +∞

0

xm+2−1e−xdx = m+ 1

EX2 =

∫ +∞

−∞
x2f(x)dx =

∫ +∞

0

x2
xm

m!
e−xdx

=
1

m!

∫ +∞

0

xm+3−1e−xdx = (m+ 2)(m+ 1)

DX = EX2 − (EX)2 = (m+ 2)(m+ 1)− (m+ 1)2 = m+ 1

P (0 < X < 2(m+ 1)) = P (−(m+ 1) < X − (m+ 1) < (m+ 1))

= P (|X − EX| < (m+ 1)) ≥ 1− DX

(m+ 1)2
= 1− m+ 1

(m+ 1)2
=

m

m+ 1

• 2.

µn ∼ B(n,
1

2
), E(µn) = np =

n

2
, D(µn) = npq =

n

4

P (0.4 <
µn

n
< 0.6) = P (0.4n < µn < 0.6n)
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= P (|µn − 0.5n| < 0.1n) = P (|µn − E(µn)| < 0.1n) ≥ 0.9

P (|µn − E(µn)| < 0.1n) ≥ 1− D(µn)

(0.1n)2
= 1− 0.25n

0.01n2
, n ≥ 250

P (0.4 <
µn

n
< 0.6) = P (−0.1n < µn−0.5n < 0.1n) = P (|µn−0.5n| < 0.1n)

= P (|µn − E(µn)√
D(µn)

| < 0.1n√
D(µn)

) = P (|µn − E(µn)√
D(µn)

| < 0.2
√
n)

≈ Φ(0.2
√
n)− ≈ Φ(−0.2

√
n) = 2Φ(0.2

√
n)− 1 ≥ 0.9, n ≥ 68

• 3.

X ∼ B(n, p), n = 6000, p =
1

6

P (|x
n
− 1

6
| < 0.01) = P (| X − np√

np(1− p)
| < 0.01n√

np(1− p)
)

= P (| X − np√
np(1− p)

| < 0.01 ∗ 6000√
6000 ∗ 1

6 ∗
5
6

)

≈ Φ(2.078)− Φ(−2.078) = 2Φ(2.078)− 1 = 0.96

• 4.
T = X = X1 +X2 + . . . X30

µ = EXi =
1

λ
= 10, σ2 = DXi =

1

λ2
= 100

P (T > 350) = 1− P (T ≤ 350) = 1− P (
T − nµ√

nσ
<

350− nµ√
nσ

)

≈ 1− Φ(
350− 300√

30 ∗ 10
) = 1− Φ(0.91) = 0.1814
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• 5.
X ∼ B(n, p), n = 200, p = 0.05

Xi = 1, use i in telephone i = 1, 2, . . . , 200

X = X1 +X2 + . . . X200

PXi = 1 = p = 0.05, PXi = 0 = 1− p = 0.95

P (X ≤ N) = 0.9

P (
X − np√
np(1− p)

≤ N − np√
np(1− p)

)

≈ Φ(
N − np√
np(1− p)

) = Φ(
N − 10√

9.5
) = 0.9

N = 14


