STAT /MA 41600
In-Class Problem Set #36: November 9, 2016
Solutions by Mark Daniel Ward

Problem Set 36 Answers

la. Let Xi, ..., X5 denote the volumes of the containers. Then P(X; + -+ X5 > 10) =
p(Rt o G B9 o, W-OUI)y — p(7 > 0.75) = 1 — P(Z < 0.75) = 1 — 0.7734 = 0.2266.
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1b. We compute 0.90 = P(X; + -+ X5 > ¢) = P( o057 > \/(5)(0'3)2)
P(Z > 538) = P(-Z < —522). Of course Z and —Z have the same distribution, so
0.90 = P(Z < —%22), and thus —532 = 1.28, s0 ¢ = 8.64.

2. Let X and Y denote the rainfall for City A and B, respectively. Then P(X > Y) =
P(X —Y >0) = p(X2_65380  0=G5 38Uy _ p(7 > —1.11) = P(Z < 1.11) = 0.8665.
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3a. Let X, ..., X5 denote the weights of 5 big rocks. Then P(X; + --- + X5 > 100) =
P(Xﬁ'\ig(zgf(?” > 1\‘;)(;;”5;1))) = P(Z > —1.12) = P(Z < 1.12) = 0.8686.
3b. Let Y1, ..., Yigoo denote the weights of 1000 small rocks. Then P(Y; + -+ + Yip00 >
_ pyYit+Yi000—1000(10) 10020—1000(10)\ __ 4 _
10020) = P( /G000)0.5%) > \/(1000)(1'52)) = P(Z > 042) = 1—-P(Z < 042) =

1 —0.6628 = 0.3372.

4a. Let X be the weight of a big rock, and Y; and Y5 be the weights of two small rocks.
- - X—Y1—Y2—(21—10—10) 0—(21—-10—10) \ __

Then P(X > Y1 +Y;) = P(X —-Y, —Y, >0) = P( NSRS > \/22“_52“.52) =

P(Z > —0.34) = P(Z < 0.34) = 0.6331.

4b. We compute P(2Y < X <2Y 4+1) = P(0 < X —2Y

22 (20)(157)

XY @ @) o LEL@U)) — p(—028 < Z < 0) = P(0 < —Z < 0.28), but Z and
V/22+(22)(1.52) V/22+(22)(1.52)

—Z have the same distribution, so P(2Y < X <2Y +1) = P(0 < Z <0.28) = P(Z <

0.28) — P(Z < 0) = 0.6103 — 0.5000 = 0.1103.
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