
HW 08 SOLUTIONS

Practice Problems

4.59

(a) 𝑧0 = 0

(b) 𝑧0 = 1.10

(c) 𝑧0 = 1.645

(d) 𝑧0 = 2.576

4.73

𝑌 ∼ 𝑁(950, 102)

(a) 𝑃(947 ≤ 𝑌 ≤ 958) = 𝑃(−0.3 ≤ 𝑍 ≤ 0.8) = 0.406

(b) 𝑃(𝑌 ≤ 𝑐) = 0.8531 ⇒ 𝑧0 = 1.05
𝑐 = 950 + (1.05)(10) = 960.5 mm

4.89

(a) Note that ∫∞
2

1
𝛽𝑒−𝑦/𝛽𝑑𝑦 = 𝑒−2/𝛽 = 0.0821 ⇒ 𝛽 = 0.8

(b) 𝑃(𝑌 ≤ 1.7) = 1 − 𝑒−1.7/0.8 = 0.5075
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4.93

Let 𝑌 be the time between fatal airplane accidents. So 𝑌 ∼ Exponential(𝛽 = 44).
(a) 𝑃(𝑌 ≤ 31) = ∫31

0
1

44𝑒−𝑦/44 = 1 − 𝑒−31/44 = 0.5057
(b) 𝑉 (𝑌 ) = 𝛽2 = 442 = 1936

4.109

𝑌 ∼ Gamma(𝛼 = 3, 𝛽 = 2), 𝐿 = 30𝑌 + 2𝑌 2

𝐸(𝐿) = 30𝐸(𝑌 ) + 2𝐸(𝑌 2) = 30(6) + 2(12 + 62) = 276
𝑉 (𝐿) = 𝐸(𝐿2)−[𝐸(𝐿)]2 = 𝐸(900𝑌 2+120𝑌 3+4𝑌 4)−2762. 𝐸(𝑌 3) = ∫ +0∞ 𝑦5

16𝑒−𝑦/2 = 480 and
𝐸(𝑌 4) = ∫ +0∞ 𝑦6

16𝑒−𝑦/2 = 5760 Thus, 𝑉 (𝑌 ) = 900(48)+120(480)+4(5760)−2762 = 47664

Submitted Problems

4.62

(a) 𝑃(𝑍2 < 1) = 𝑃(−1 < 𝑍 < 1) = 0.6826

(b) 𝑃(𝑍2 < 3.84146) = 𝑃(−1.96 < 𝑍 < 1.96) = 0.95

4.80

𝐴 = 𝐿 ∗ 𝑊 = |𝑌 | ∗ 3|𝑌 | = 3𝑌 2

𝐸(𝐴) = 3𝐸(𝑌 2) = 3(𝜎2 + 𝜇2)

4.96abc

𝑌 ∼ Gamma(𝛼 = 4, 𝛽 = 2) (a) 𝑘 = 1/(Γ(4)24) = 1/96 (b) 𝑌 ∼ 𝜒2 with 𝜈 = 2𝛼 = 8 degrees
of freedom (c) 𝐸(𝑌 ) = 𝛼𝛽 = 4(2) = 8, 𝑉 (𝑌 ) = 𝛼𝛽2 = 4(22) = 16

4.104

𝑌 ∼ Exponential(𝛽 = 100), 𝑃(𝑌 > 200) = 𝑒−2 Let the random variable 𝑋 be the number of
components that operate in the equipment for more than 200 hours. Then 𝑋 ∼ Binomial(𝑛 =
3, 𝑝 = 𝑒−2), 𝑃(𝑋 ≥ 2) = 𝑃(𝑋 = 2) + 𝑃(𝑋 = 3) = 3(𝑒−2)2(1 − 𝑒−2) + (𝑒−2)3 = 0.05

2



4.110

𝑌 ∼ Gamma(𝛼 = 3, 𝛽 = 0.5), 𝐸(𝑌 ) = 1.5, 𝑉 (𝑌 ) = 0.75
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