STAT /MA 41600
In-Class Problem Set #36: November 11, 2015
Solutions by Mark Daniel Ward

la. Use Xj, ..., Xy to denote the 40 liquid amounts, so P(7.9 < X 4+ -+ + Xy9 < 8.1) =

7.9—40(0.20) X1+-+X40—40(0.20) 8.1-40(0.20)\ __ . _ . .
P( oo S vmeeyr S \/40(0.05)2) = P(—0.32 < Z < 0.32) = 0.6255 — (1

0.6255) = 0.2510.
1b. We have 0.95 = P(8—b < X1+ -+ Xs9 < 8+0) = P(S—b—40(0‘20) < X1+-+X40-40(020) -

1/40(0.05)2 — 1/40(0.05)2 -
M#g(&jm) - ( 032 <Z< 032) :P(Z< 032) (1 P(Z< 032)) _QP(Z< 032) L.
So P(Z < 5%) =0.975. Thus ;% = 1.96. So we get b = (0.32)(1.96) = 0.6272.

2a. Use Xi, ..., Xs5000 to denote the weights of the stones, so P(349000 < X;+- - -+ X5000) =
P(34900075000(70) < X1+-..+X4075000(70)) — P(—1.77 < Z) — P(1.77 > Z) = 0.9616.

\/5000(8)2 1/5000(8)
2b. We have P(4—500 < X+ - -+ X000 < p4-500) = p(u—ygo—;;(ggm < Xl*"'i/);j)?g(‘gffoowo) <
+500—5000(70)\ 500 500 _ _
W) =P(— 2% <7< 2%:) =P(—088< 7 <0.88) =P(Z<083) —(1—

P(Z < 0.88)) = 0.8106 — (1 — 0.8106) = 0.6212.

3a. We have P(3.5 < &80 < 45) = P((3.5)(10) < X; + -+ + Xjo < (4.5)(10)) =
1—

(3.5)(10)-10(4) . Xi+-+X10-10(4) ~ (45)(10)-10(4)) _
P( V100752 = 1 \/10(0-(;5)2 = 1/10(0.75)> ) = P(=211 < Z < 2.11) = 0.9826 — (
0.9826) = 0.9652.

3b. We have 0.90 = P(4 —a < 280 <4 4 ) = P((4—a)(10) < Xy + -+ + Xjp <

(4+a)(10)) = P((4fa)(10)710(4) < Xt +Xi0-10(4) (4+a)(10)*10(4)> — P( 0a ~ 7 < 10(1) _

V1000.75)2 \/10(0.75)2 —  /10(0.75)2 237 = 7 = 237
P(Z < 21%‘;) (1-PZ < 21%‘;)) = 2P(Z < ;%C;) — 1. So P(Z < %) = 0.95. Thus
292 = 1.645. So we get a = (2.37)(1.645)/10 = 0.3899.
4a. Use X, ..., X5 to denote the weights of the encyclopedias and Yj, ..., Y5 to de-

note the weights of the novels, so we compute PXy+ -+ X54+Y1+--+ Yy <60) =
P(X1+~-~+X5+Y1+-~~+Y20—(5)(6)—(20)(1-4) < _60-(5)(6)-(20)(1.4) ) _ P(Z < 0.89) — 0.8133.

V/(5)(0.8)2+(20)(0.3)2 - \/ (0.8)2+(20(0.3)2
4b. We compute P(58 < Xj + -+ + X5 + Y] + -+ + Yoy < 62) = P(\;?;)((z)s(s()jilgg))((g?)z <
Xyt Xo Ve Voo GNO-0)(14) < 2-ONO-EAD ) _ p() < 7 < 1.79) = 0.9633 —

1/ (5)(0.8)2+(20)(0.3)2 = \/(5)(0.8)2+(20)(0.3)2
0.5000 = 0. 4633



