2021 TeSt 2 Nanyang Technological University

Saturday, October 30, 2021 2:03 PM SPMS/Division of Mathematical Sciences
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1. (10 Points)
Let X ~ Exp()).

(a) Find E(X™), where n > 1.
(b) Find Var(X).

(y pAtX 1™ 230

FOY = j e

[Xw\vl Iv\*llo\\m-ﬁv -By- Bl

e | ™ be pef X
s V“kq o L
~A . i -

(f
o
—'.
>»|=
[ }
F:
1 A
h)
\
20
V4
c
QL
?{

- -2/‘ EYXA-(I

- ezl
e N . A L

T s
() \er < £0x ) K‘EYFT{) = Tax T (T\J ER



2. (15 Points)

Suppose that of all the clouds that are seeded with silver iodide, 58% show splendid growth. If 60

clouds are seeded with silver iodide, find the probability that exactly 35 show splendid growth, by
using normal distribution to approximate it.
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3. (15 Points)
Jack invites his friend to Canteen B for a coffee break, and they agreed to meet at SPMS lobby between
3:30pm to 4:00pm. If they arrive at random times during this period, what is the probability that

they will meet within 10 minutes?
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4. (20 Points)
The joint probability density function of random variables X and Y is given by

cay® f0<z<y<l;
Sz, y) =

0 otherwise.
(a) Determine the value of e.

(b) Find the marginal probability density function of X and Y.
(c) Calculate E(X) and E(Y).
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5. (20 Points)
Let the conditional probability density function of X, given that Y = y, be

$+ye_z
1+y

Ixy (zly) = O0<z<oo, 0<y<oo.

(a) Find P{X < 1|Y = 2}.
(b) Find E(X|Y = 2).
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6. (20 Points)

Let Xq, Xo,..., X, be independent random variables with a common cdf F’ and density f, and let U, V'
denote the mazimum and the minimum of the X;’s, respectively. That is, U = max{ X, Xo,..., X}
and V = min{ Xy, Xo,..., X}

(a) Find the cumulative distributive function Fy; and the probability density function fy for U.

(b) Find the cumulative distributive function Fy and the probability density function fy for V.

(c) Suppose that Y7,Ys,...,Y; ~ Exp(\) are independent. Find the probability density function for
the variable min{Y7,Y5s, ..., Y.}
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EXTRA: Calculus(!) Approach for Q3. (Unnecessary, but u can try this approach if u like)
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