STAT /MA 41600
Practice Problems: November 12, 2014
Solutions by Mark Daniel Ward

We always use Z to denote a standard normal random variable in these answers.

la. We have E(Y) = E(ftXetltXatds) — LE(X))+- - +E(X5)) = $(8.2+:--+8.2) =8.2.
The X;’s are independent, so Var(Y') = Var(21t22t3stXtXs ) — L (Var(X; )+ - -+ Var(X;)) =

5
3(32.49 4 -+ - + 32.49) = 24 — (.498.

1b. We have E(Y) = E(Xt2etetfn) — LE(X)) + -+ E(X,)) = L(p+ -+ p) = .
The X;’s are independent, so Var(Y) = Var(XXetedn) — L (Var(X;) + - - - + Var(X,,)) =

2

#(02+...+02) — %
2. Let Y1, Y5, Y3 be the amounts in the three people’s accounts. So X =Y, +Y5+Y3. So X is
the sum of independent normals, and thus X is normal too, with E(X) = E(Y; + Y, + Y3) =
E(Y:) + E(Ys2) + E(Y3) = 1325 + 1325 + 1325 = 3975, and Var X = Var(Y; + Y2+ Y3) =
Var(Y}) + Var(Y3) 4+ Var(Y3) = 25% + 252 + 252 = 1875, so ox = 43.30. Thus P(X > 4000) =

P(XZ3T5 o 0003975y — p(7 > 58) = 1 — P(Z < .58) = 1 —.7190 = .2810.

3. Let Xy, X5, X3, Xy be the lengths of time for the four people’s haircuts. So Y = X; +
Xo+ X3+ X, is the total length of time. So Y is the sum of independent normals, and thus
Y is normal too, with E(Y) = E(X; + Xy + X3 + Xy) = E(X)) + E(Xy) + E(X3) + E(Xy) =
23.8+23.8423.8423.8 = 95.2, and VarY = Var(X; + Xo+ X3+ Xy) = Var(X;)+ Var(Xy)+
Var(X3) + Var(Xy) = 52 + 52 + 52 + 52 = 100, so oy = 10. Thus P(Y < 90) = P(X2>2 <
N202) = P(Z < —=52)=P(Z > 52)=1—P(Z < .52) =1 —.6985 = .3015.

4. As in problem 1b above, E(Y) = 64, and Var(Y) = 28 = 16.384, so P(Y > 60) =
Y —64 60—64 _ _ _
P(=8 > S00) — p(Z > —0.99) = P(Z < 0.99) = .8389.

5. Let Y = X; + --- 4+ X7 be the total quantity of sugar, where X; is the amount of
sugar in the jth piece. So Y is the sum of independent normals, and thus Y is normal
too, with E(Y) = E(X;+---+ X7) = E(Xy) + - + E(X7) = 22+ --- + 22 = 154, and
VarY = Var(X; +---+ X7) = Var(X;) +--- + Var(X7;) =8+ --- +8 = 56, so oy = 7.48.

Thus P(Y > 150) = P(X=2* > B = P(Z > —.53) = P(Z < .53) = .7019.




