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1.If X is a discrete random variable, then P(x>2)=

2 1-P(X<2) 0 1T 3 4
(b)1-P(X<1) v =

> 2
c. P(X>2)
d.1-P(X <3)

e.none of these
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If X~ Blnon'nal(n,P) > thenn/ @ Fl xeA nummr ) F HLAQ
P(X=x)=[ ]p"“ (1-p)"~, wherex=0,L2,...,n 3 LN 'h’bﬁl
X independs k-

R commands:
P(X = x) = dbinom(x,n, p)

P(X < x) = pbinom(x,n, p)

P(X > x)=1- pbinom(x,n, p)
| —P(X 2x)

E[X]: np

o’ =np(1-p)

6= '*n{)fl—p)#_




Ex: Suppose that 20% of all copies of a particular textbook fail a certain binding
strength test. Let X denote the number among 15 randomly selected copies that
fail the test. n=15 D=

- binom ( ’F)

Is X a binomial random variable? ){gs

Determine the robablhty that exactly 3 fail the tesz

P (X= =3) = (3 7')3( 3)“' d binem
Determine the probability that at most 3 fail the test.
FX <3) = plinem (3,1€,.2) = (432
Determine the probability that at least 3 fail the test.

P(x23)=1- P(Xs 1) = |- pbinomn (2,15,.2) = (020
How many textbooks do we expect to fail the test? E[X] - 'LP - ]g'(,z') =2

SJ.Z): , 5D )

What is the standard deviation of X? & — “l'h.p (- P)

NIS(D(R) = 1.544
3%“15 (1$% .2%.9)




<



=.1
Ex: Each year a company selects aél-mfber of employees for a management
training program. On average, 70% of those sent complete the program. Out of
the seven people sent, what is the probability that

= a.Exactly five complete the program?

P(x=5) = dbtnon (5,7,.7) = 3175

b.Five or more complete the program?
F()”’S) |- Px¢ 4)—|-pbmmn(47 ﬂ 01T
- pxes)
— T~ ~
e Mece ¥han 5 complore Heo pragram
P[%?Q\ = |- P(X{._'g)s | - P‘nmﬂ (5‘;73,73:

> 1-pbinom(5,7,.7)
[1] 0.3294172




Ex: Suppose it is known that 80% of the people exposed to the flu virus will
contract the flu. Out of a family of five exposed to the virus, what is the
probability that: n=5 p=.8

a.No one will contract the flu?

P[X’-D) = A.kvt,nu'm([)j 5“3\-_-__ .0003%2L

b. All will contract the flu?

PX =5) < dbinem (5,5,.8)=.3277
c. Exactly two will get the flu?
P[x:-a'ﬂ = dbuam (2,5, $) =.051%
d.At least two will get the flu?
P(x22) = 1= P(XLD) -\ phunrm (), s5,.9)

e. b o Fwo 1.7 = .G93%
P(x=1)¥ P(x=2)



2015 AP° STATISTICS FREE-RESPONSE QUESTIONS

3. A shopping mall has three automated teller machines (ATMs). Because the machines receive heavy use, they
sometimes stop working and need to be repaired. Let the random variable X represent the number of ATMs that
are working when the mall opens on a randomly selected day. The table shows the probability distribution of X.

Number of ATMs working when the mall opens 0 - | 2 3
Probability 0.15 0.21 0.40 0.24

(a) What 1s the probability that at least one ATM 1s working when the mall opens"

P(Xz]) = 21+ M p2d =95 o |-Plx=D)=]-.1S-
(b) What 1s fex ected value of the number of ATMs that are working when the mall opens?

= 001N (2 2(4) +3(.2) =1.73

(c) What is the probability that all t ATMs are working when the mall qpens, given that at legst one ATM is
working? "P{Yz 3sz ) = P{x.:a and X)cge i .Iﬁl - 28
P(XZ 1) [ P ) B

(d) Given that at least one ATM is working when the mall opens, would the expected value of the number of
ATMs that are working be less than, equal to, or greatcr than the expected value from part (b) ? Explain.

(x=0]¥21 ) (=1 ez (e <2|xz))  (x=3|xzy)
0 :["0'" '145

%5 D
EEXIXZI] = 0.0t I(¥) +:1(‘%5) Jra(""/g;) 2.035
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The Hypergeometric Distribution
Suppose that we have m+n items and m have trait 1 while » have trait 2. We are

interested in the probability that among £ of the items, there are exactly x with trait
1. Is this a binomial distribution? m = tTrod went

ND -
N = Hrack dowt wawk
= K = # choeng from

Let X = the number of items among k with the desired trait.
Then X is said to have Hypergeometric Distribution with parameters =t and

P(X:x)=[ u ][ ko ] x=0,1,2,...k _D\C)( ' nC Kk -X

m+n
) men O
R command is :

P(X = x)=dhyper(x,m,n,k)
P(X £ x)= phyper(x,m,n,k)
P(X > x)=1- phyper(x,m,n,k)




Example: A fish tank in a pet store has 24 fish in it. 7 are orange and 17 are white.
Determine the probability that if we select 4 fish from the tank, at least 1 will be

white.

— M = |7
n =",
K=Y

[D(XZI\ = |- P[xé_[)\ = |- phl&au(ojl'l,]ﬂ
\ - P{X:D) = |- dl"-npu’ [0) |7)7Jq)

= .94067
< \_\/V\ -
mo¥l s L Ave bra_n_ae,?. m=T, n=|T, K=\

P(x>2) = |—p(xea) - = phu per (2,7,1T4 )

> 1-phyper(2,7,17,4)
[1] 0.05928854




Example: Suppose that 3 bank employees conspire to rob a particular bank branch
where they work. The management is alerted to this fact, and gathers the 8
employees currently in the bank for interrogation. If the bank has 13 employees in
total, determine the probability that the will find all 3 culprits among the 8
currently working? (What assumptions here are necessary?)

m:’b Nnz|0 K= K

P (x=3) < dhapec (3,3,10,8) =198



km

m+n

The mean of the a hypergeometric distribution is £[Y1=kp=

k—1
: . Var(Y)=kp(1-p)| 1 -
and the variance is Y# ) \ip/)(ﬁll\l

Note: If m+n 1s large compared to & (e.g. m+n = 1000, k = 4), this distribution
may be approximated by a binomial distribution. What would the parameters be?

m
n=K P’-mi-n




Poppers 2-5 all A! Happy Friday!!



