Worksheet Solutions
MATH 262 - Day 26

1. An interviewer is given a long list of people that she can interview. When asked, suppose that each
person independently agrees to be interviewed with probability 0.45. The interviewer must conduct
ten interviews. Let X be the number of people she must ask to be interviewed in order to obtain ten
interviews.

(a) What is the probability that the interviewer will obtain ten interviews by asking no more than 18
people?

X hos a nejaﬁue, hinomial  distribution  with p= O45 4 =10

Ther P(X<18) = ;Z:(fiﬂ o (1-¢)" = 0.2527

(b) What are the expected value and variance of the number of people who decline to be interviewed
before the interviewer finds ten people who agree?

Note — that X'lo Peof)le declne o be  inter viewed.

E(X-10) = E(X)-10 = gy - 10 = 12,22

Var (X'iOS = \/w(x) = 10’2:));9—5) = 27.16

2. Suppose that X ~ Exp(3), and let Y = | X | denote the largest integer that is less than or equal to X.
Forexample, | 21| =2,1599]=5,and | 14 | = 14.

(a) Is Y a discrete or continuous random variable?

Possihle_ values of Y are O/ 1; 2, 3, -, So Y i discrete.

(b) Find P(Y < 1).

P(Y<1)= P(x<2)= f::ée‘sux - ~e:3‘z- 1-<*~0.9975

(c) Find P(Y = 2).
P(Yt 2\ = P(Z ¢ Ke 3) = J\gge’-Sxdx - _C—Sx

3
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(d) Can you generalize? What is P(Y = n), for any positive integer n? Is the distribution of ¥ one of

the distributions that we have studied in this course?
- nel =3(a+! = =3n - n
- 2x _e_l( \ 3 —_ e3 <1_e3) = (1_F> F}

P(\{: (\\ = P(r\ ¢ Ren+ 1> =S:*,\7>e‘3" dx = “& | = rte =

w\nere P: 1_6—3'
Tkis s almost  the PM‘F of a jeormeﬁw‘c random variable.

Ia fact, Y1 has a 3eome+rfc, disteibution  with p= 1-¢°%

3. Let X ~ Geom(p). Find the expected value of %

X has  mass '\Cw\d'}on F(X):O-P)X’(T, ,é’,_ X = 1_, 2,3,
Thea E(%) = i—'x("f‘)x_(/’ _ ﬁr lilg_,f)

T ‘ L Sk L
o See ‘H\;S) start (.\)\H\ +ke_ GQ’MC,'}T;(- Serres < r = -~

Ir\‘\'eﬂ“a‘,’& EO'H\ Sfdes, ar\d o(o Some a‘ﬂe,hl‘a.
Or, v Mathemutica or Wolram Alpha 1o gualuate the sum.
4. Let X ~ Unif[0,1]. Compute the nth moment of X in two different ways.

(a) Use the formula E(X™) = |, 01 x™ dx.

X N+l x=1 1

E(Kn) = Ll X" dx = —— . T

(b) Use the moment generating function My (t).

toq :
Mx(tx = eT- ‘-F t#0
1 f £=0

We coold  differentiate Mx U’B :
For { * O/ We, ‘(\;’\A M)/( (j(’\ = iﬁ*“'i

Die to the t* 0 the demominator, we hae +o tuke
o limit o evalvate M&(O) We ould do  Hhic :

MRLEDEEY Cotel e Sy, L
. T2

T = lim =
{20 t t=0 2_6 wo 2E Lso 2

\_’—\(__/
Hhis imit is -g—-/

which is indeterminate

by L'Hosptals role
(‘di“(lcr\ﬁn*& e, numeratr and  the Aenomi/\n‘l‘br)
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Th;s s tedious. Ic Here a different ap(sl‘oo(,lf\? Ves.

n Py 3
Recall that et—-i% = 1+{+L+_L

z Tt

N=0

T}ws) as  Qa POW Seriesl

1) & 4 1 X 3 2 3 n
= HE5 1) - 4 ‘(fzi—): LedS b =8y

E(X“) ‘s e coefficient of % in the

o°
n=

p o wer ser/es,

—_ =

gi/\ce_ MX(Q: ni( :c\':/ we See that E(X'\)t :

n+l -

o]

BONUS:

(a) Give an example of a random variable X such that E(X) is undefined. (i.e., E(X) diverges to o.)
1
OI\(’, CXAM]O]e XS X with Pdﬁ 1’3(7(\ = E?Z ,‘Q, x 2z 1.
Exloadeb{ \Na luei

N i R o [#] = by (-9)

Which A;veraes to oo,

Ano ther exaM‘o\e s Yhe Caucln}/ di <t ribution Goo\l i+ Uf’)

(b) Give an example of a random variable X such that E(X) < oo and E(X?) is undefined. (i.e.,
E(X?) diverges to c.)

2
OV\6 €,)<AMP\Q XS X with ]oohc TC(X\:ZXS/L £ x>1
T T

X

E(Xl>: jlmxl'z%dx :Jlxz—i.,; dx = [39(‘/2_—(00/ which diver\fjes b .
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