Math 262 - 23 September 2019

RANBON\ \IAR‘ABLE a rea(—\la(er( 'ﬂAQTL"O’\ on o &«M/olg space

1. State the possible values of each random variable below, and say whether it is discrete or continuous.

You might need to make some assumptions; if so, state your assumptions.

(a) X = the sum of the numbers that appear when two standard dice are rolled

X g izlzl\‘t—l'_l l?"g

Arscrete

(b) N = the number of defective circuit boards in a shipment

Ne§ouz, -5 or §0,1,2,.., mxs

discee te

(c) T = the high temperature in Northfield on February 29, 2020
Te 'R or TE (’m'm) mX) oR liMited Ao discrebe valves ]‘Y our
Continupas ob’ 1/.47 Yo meagure

(d) Y = the annual income of a randomly-selected person in Minnesota

Nelo,2,...3 cots/dllas,  Jisoete

(e) L = the length of a fish caught in Lake Itasca

Le (O/‘”> oo Le(0, 1200

C&V\.+;AUOJS

FuncTion (P"'\'[)-' ol 4 diswete v X
PROBAB)L'TY MKSS 'S Jefined 1{,(&37_ P(X‘—K)

COomUATWWE  DISTRIBUTION FuNCTION (al-(‘)'. oF  a discrede ~v X

defirod F(%\= P(Xf’x) = ZLr(y)

with waﬁ P (x) s Z

2. Suppose that one out of every four calls you receive is a robocall. (Assume that all calls are independent.)

(a) Let X = 1 if the next call you receive is a robocall, and let X = 0 otherwise. What type of random
variable is X? State the probability mass function (pmf) and cumulative distribution function (cdf) of X.

Then sketch each function.
X 3 {O'fﬁ/ e X s @ Rernoulli rv D i x<O
' =42 if o:xc<l
+ o\= = cdt: F("> q !
peuts p(0)= L E lex
F(l = Lll 1 > >
Fx)
P(x =D othewise
1 Do
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(b) Let Y be the number of robocalls in the next four phone calls. State the pmf and cdf of Y, and sketch
each function.

.0'2_ —_
p(0)= (%)% = 03
o L 1-
p(N=4(4) %)1'— 0. 42 : 034 — @
G\ [ 1\2[3 0.73 - F(%)
p@)= QE)C) =e2y
f(z) ‘{()(% = 0.05 ozl
(0= (Y = o.0e8 o+t
o
P(K\: @) DHWI\JL\Q.
3. The cdf for a random variable X is as follows: { x<0
02 0<x<1
F(x) =405 1<x<2
lacgest posible valie 08 2<x<4
ozeX q:m. s S‘iﬁdL/ 4 <x
(a) What is P(X = 2)? Q less then 2

P(X:2) < FR) - F(E-)= 08-0S =02
P(x<2) — P(x<2)
(b) What is P(X = 3)?

P(X=3)= FG)-F(3-)= 08-0%= O

(c) What is P(2.5 < X)?

Ples X)) = 1~ Fles-)=1-08-02 = P(X-4

(d) Sketch the pmf of X. . . . 7 (x> f(ok 0.2
o L] P (l\ 0.3

o f(z\ = 0.
RS pli=oz

4. Which of the following functions is the pmf for some random variable X?
xZ
@pkx) = P~ forx=1,2,..,5
s

kR
XX _ L. 9 e, e 55 of
¥ T @ Te T et e o #1, s= NO.
<1

(b) p(x) = loglo( ) forx=1,2,..,9
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5. Which of the following properties must hold for any cdf F(x)? For each property, either say why it must
hold or give a counterexample to show that it might not hold.

(a) limp_,_o F(b) = 0 Vos: F(X f%) most go b zers es b decreases Howords - oo,

(b) limb_)oo F(b) =1 YCS" P (X < L,) My st 33 o 1 as Z) increases Fouwards 2
(c) F(x) is continuous No: see counter examp les in #2  oad B3 above.

(d) F (x) is nondecreasing; that is, if a < b, then F(a) < F(b)
\(est I# aéé/ H.e,\ F(a\= P(X£a> < P(X-i&% + P(a<}(,ié,> = P(X:L’B = F(L,B
-’

+Lfs s Aon—n%a+ive

(e) F(b) = 0.5 for some value b
No: ce w\'l’er‘e)(am‘o}es in *2 above.
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