STAT /MA 41600
In-Class Problem Set #43: December 5, 2016
Solutions by Mark Daniel Ward

Problem Set 43 Answers

1. For t < 5, we have g(t) = Mx(t) = E(e"*) = [[°(e")(5e™™) dz = [;°(5e~5)%) da =
%‘fzo = %
2a. We compute ¢'(t) = Mk (t) = 4(:%) = (54)%2)_—52)(—1) = (5_5t)2.

2b. We get E(X) = ¢(0) = ﬁ =1/5.

2c. We already computed the first derivative, which we use here. We have ¢”(t) = M%(t) =

%(%) — %((53)2) — 620 (0)_(;51)5)22(5_t)(_1) = (52)3. Therefore, we get E(X?) = ¢”(0) =
10/5% = 2/25.

2d. We conclude that Var(X) = E(X?) — (E(X))? = 2/25 — (1/5)? = 1/25, which agrees
what we know about an exponential random variable with A = 5.

3. We have g(t) = Mx(t) = E(e™™) = 3202, (¢")(4/5)"71(1/5) = 2 202, (") (4/5)" =

z=1 4/5
1/5 4 1/5, 2et t
BT e = B = o
t

4a. We compute ¢'(t) = My (t) = 4(5=) = (G—ae(e)—(e)(—4eh) _ _ se!

= dt\5—det (5—4et)2 (5—4eh)2"
4b. We get E(X) = g(0) = 5255 = 5.
4c. We already computed the first derivative, which we use here. We have ¢"(t) = M%(t) =
%(ﬁ) — %(ﬁ) _ (5-4&)2(54)—(;5:2@(5-4&)(—4&) _ Z?Et_zi?)e;t. Therefore, we get
E(Xz) _ g"(O) _ 25(650;|_j£0€)2;0> — 45,

4d. We conclude that Var(X) = E(X?) — (E(X))? = 45 — 5% = 20, which agrees what we
know about an geometric random variable with p = 1/5 and ¢ = 4/5, since the variance
should be ¢/p? = (4/5)%/(1/5) = 20.



