STAT /MA 41600
Practice Problems: November 14, 2014
Solutions by Mark Daniel Ward

1. Let Xi,..., X3 denote the 30 waiting times. Then E(X;) = 1/2 and Var X; = 1/4,
so E(X;+ -+ X30) = (30)(1/2) = 15 and Var(X; + --- + X39) = (30)(1/4) = 7.5. So
P(Xy+ -+ Xag > 14) = P(RER0=0 > 120 & P(Z > —.37) = P(Z < .37) = .6443.

2. Let Xi,..., X3 be indicator random variables that denote whether the 30 students are
happy with their items, i.e., X; = 1 if the jth student is happy, or X; = 0 otherwise. Then
E(X;) = .60 and Var X; = (.60)(.40) = .24, so E(X; +---+ X30) = (30)(.60) = 18 and
Var(X; + -+ + X30) = (30)(.24) = 7.2. So, using continuity correction since the X;’s are
integer-valued random variables, P(X; + -+ 4+ X309 > 20) = P(X; + --- + X309 > 19.5) =

p(Xre=tXacls > 0518) & p(7 > 56) =1 — P(Z < 56) = 1 — 7123 = 2877.

3. a. We compute E(X) = 10,000 g0 — (20010 — )L du = 2, and E(X?) =
0 2500 0 2500

02200 gy — (1910 — )55 du = 20/3, so Var(X) = 20/3 — 22 = 8/3.

b. Let X1,..., Xo00 be the delays of the 200 people. So E(X; + - -+ 4+ Xa00) = (200)(2) =
400 and V&I'(Xl + -+ Xgoo) = (200)(8/3) = 1600/3 So P(Xl + -+ X200 > 420) =

X1 +--4+X200—400 420—400 \ ~ 1 _ — 1 _ —
P(RES > Bl ~ P(Z > 8T) = 1 = P(Z < 87) = 1 = 8078 = 1922,

4. Let Xi,...,Xj00 be the completion times of the 100 people. So E(X; + -+ + Xj00) =
(100)(3.5) = 350 and Var(X; +- - -+ X10) = (100)(1/4) = 25. So P(348 < X1 +- -+ X100 <
352) = P(34f/_2i;50 < X1+'”J:/§%00_350 > 353/_2%50) ~ P(—4 < Z < .4). We break this up as
P(Z < 4)—P(Z<—-4)=P(Z< 4)—P(Z>4)=PZ<4)—-(1-P(Z< 4)=
9P(Z < 4) — 1 = (2)(.6554) — 1 = .3108.

5. We have E(X; + -+ + Xp) = (12)(0.99) = 11.88 and Var(X, +- - + X2) = (12)(.032) =
.0108. So P(Y > 1) = P(% >1) =P(Xy 4+ X1y > 12) = P(X1+--jé(115;11.88 S

%/%28) ~P(Z>1.15)=1—P(Z <1.15) =1— .8749 = .1251.




