STAT /MA 41600
In-Class Problem Set #35: November 7, 2016
Solutions by Mark Daniel Ward

Problem Set 35 Answers

la. We have P(17 < X < 18) = P(F2 < X412 < 182002) — P(—0.11 < Z < 0.44) =
P(Z < 0.44) — P(Z < —0.11). So we get P(17 < X < 18) = P(Z < 0.44) — P(Z > 0.11) =
P(Z < 0.44) — (1 — P(Z < 0.11)) = 0.6700 — (1 — 0. 5438) = 0.2138.

1b. We compute P(|X —17.2| > 1) = P(|%522] > L) = P(|Z] > 0.56) = P(Z > 0.56) +
P(Z < —0.56) = 2P(Z > 0.56) = 2(1 — P(Z < 0. 56)) =2(1 —0.7123) = 0.5754.

lc. We have P(£32 < 2) = P(Z < 2) = 0.9772.

2a. We have P(X > 19 | X > 18) = PESEL ) — PEAE We have P(X > 19) =

P(AEEE > B2 = P(Z>1)=1-P(Z <1) =1-0.8413 = 0.1587, and P(X > 18) =
P(E2 > BI2) = P(Z > 044) = 1 — P(Z < 0.44) = 1 —0.6700 = 0.3300. So we
conclude that P(X > 19 | X > 18) = 0.1587/0.3300 = 0.4809.

2b. We have P(X < 19 | X < 20) = PEGEEF<20 — ZES8 We have P(X < 19) =

P(E2 < BHl2) = P(Z < 1) = 0.8413, and P(X < 20) = P(&32 < 2312) = P(Z <
1.56) = 0.9406. So we conclude that P(X < 19 | X < 20) = 0.8413/0.9406 = 0.8944.

2c. We have 040 = P(17.2 — ¢ < X < 1724 ¢) = P(¥EL2 < X002 < 1R2cll2)
P(—¢/1.8 < Z < ¢/1.8) = P(Z < ¢/1.8)=P(Z < —¢/1.8) = P(Z < ¢/1.8)=P(Z > ¢/1.8) =
P(Z < ¢/1.8) = (1 = P(Z < ¢/1.8)) = 2P(Z < ¢/1.8) — 1. Thus 2P(Z < ¢/1.8) = 1.40, so
P(Z < ¢/1.8) =0.70. So ¢/1.8 = 0.52, and thus ¢ = 0.936.

3a. The random variable Y is Binomial with n = 10 and p = P(X > 19) = 0.1587, as in
question 2a.

3b. We have P(Y > 3) =1 — (Y<2): PlY =0)—-PY
1 — (100)p0(1 _ p)lo _ (110)p1(1 _ p)g ( )p2(1 ) — 0.2029.
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4a. We have P(X > 0) = P(*3* > °2) = P(Z > —3.54) = P(Z < 3.54) = 0.9998.
4b. We have P(Y > 0) = P(5X —2 > 0) = P(X > 6) = P( 73 > °2) = P(Z > 0.71) =

1— P(Z<0.71)=1-0.7611 = 0.2389.



