AP Statistics — Burrus Test 9 Review

Notes (these will be provided for you on the test):
P(AE B) =P(A)+P(B)- P(ACB) E(X)=m= xp,

HN&=ﬂ%%@ var(X)=s?=  (x- m)p

If X has a binomial distribution with parametarandp, then:

POX=K)= | P p)"*

m =np S, =+/npd- p)

More notes that will not be provided, but are thing that you should know:

For any independent random variab¥eandY:
E(X +Y) =E(X) +E(Y)

E(X-Y)=E(X)- E(Y)

Var(X +Y) =Var(X) +Var(Y)

Var(X - Y) =Var(X) +Var(Y)

E(kX) =kE(X) wherek isaconstant
SD(kX) = kSDO(X)

A random variablé& has a binomial distribution if:

1. There are a fixed numbeiof independent trials.

2. Each trial has only two possible mutually escle outcomes: success or failure.
3. The probability of success for each trial astanp.

4. X represents the number of successes in thials. X can have any integer value
from O througm.

A random variableX has a geometric distribution if:

1. Just like with the binomial random variable, h&ve independent trials where each
trial has only two mutually exclusive outcomes, #mel probability of success for each
trial is p.

2. Xis the number of trials we need to get our fitgtcess.

If Xis a geometric random variable, thEQX) = 1 .
p

The Binomial distribution can be approximated by NMormal distribution if both
np>10 andn(- p) >10. In other words, if we expect at least 10 suceessd at least

10 failures then we can use the Normal model toapmate a Binomial distribution.

The sum or difference of normally distributed ramdeariables is also normally
distributed.



Calculator Functions:

normalcdf(3, 7, 6, 2)

gives you the probability that a random variabk fls normally distributed with mean 6
and standard deviation 2 is between the valuesaoid37. If you want to find the
probability that the variable is less than 7 (withlower bound), then just choose a very
low number in place of 3 (several standard dewuiatioelow the mean)

normalcdf(-.2, .8)

gives you the probability tha (the standard normal random variable, with meand
standard deviation 1) is between the values cn®.8. If you want to find the
probability that the variable is less than .8 (withlower bound), then just choose a very
low number (-5 or lower) in place of -.2.

invNorm(.95)
gives you the numbédefor which the probability that Z k= 95%.

invNorm(.80, 25, 3)
gives you the valuk for which a random variabé¢ that is normally distributed with
mean 25 and standard deviation 3 has a probabfl®p% of being less thda

binompdf(10, .7, 3)

gives you the binomial probability density functidt's the probability that in 10
independent and identical trials, where the prditglaif success in a single trial is .7,
you will have exactly 3 successes.

binomcdf(10, .7, 3)

gives you the binomial cumulative density functitifs the probability that in 10
independent and identical trials, where the prditglaif success in a single trial is .7,
you will have 3 or fewer successes.

geometpdf(.7, 4)

gives you the geometric probability density funotiéi’s the probability that in
independent and identical trials, where the prditglaif success in a single trial is .7,
your first success will occur on the 4th trial.

geometcdf(.7, 4)

gives you the geometric cumulative density functita the probability that in
independent and identical trials, where the prditglaif success in a single trial is .7,
your first success will occur on the 4th trial arleer.



Test 9 Review Practice Exercises Name

Westbury teachers are curious to know how many tefiate students are getting to
class. Itis determined that 15% of the studerddade to class. The probability
distribution of the students who are late is gibzefow.

Minutes late 0 5 10 15 2(

probability 85| .05 .04 .03 .08

1. What is the probability that a randomly selectedisnt is more than 5 minutes late to
class?

2. What is the expected number of minutes late fana@omly selected student?

3. What is the standard deviation of the number ofutas late?

4. In a class of 25 students, what is the expectedosuiorf tardies (assuming that the
students are all independent of one another)?

5. What is the probability that two randomly selecstéaidents will be #otal of 10
minutes tardy?

Ethan, Justin and Andrea have a spit-wad spittomgest, demonstrating their maturity
and worldliness to the class. Ethan hits the takfeof the time, Andrea hits it 1/3 of the
time, and Justin hits it only 1/4 of the time.

6. After 20 turns each, what is the probability thagtih will have hit the target at least
10 times?

7. After 20 turns each, what is the probability thétdh will have hit the target at least
15 times?

8. How many turns do we expect to wait before Justm s target?

9. After 40 turns, what is the expected number of thigg Andrea will have?

10. After 50 turns, Andrea is ahead of Justinblyits. What is the expected valueXsf

11.What is the standard deviationXimentioned in #10 above?

12. After 10 turns, Ethan has only hit his target oneaw many times do we expect him
to have hit his target after 20 turns?

X andY are random variables, wherg =25, m=35, §=6ands, = .

13.What is the expected value o3 Y + 30?
14.What is the standard deviation of 3 Y + 307?
15.What are the expected value and standard deviatiohs- Y?

Half Moon Bay, CA has an annual pumpkin festivaHatloween. A prime attraction to
this festival is the largest pumpkin contest. Waghts of these giant pumpkins are
approximately normally distributed with a mean @bJpounds and a standard deviation
of 20 pounds.

16. Farmer Harvey brings a pumpkin that is at thB pércentile of all the pumpkins in
the contest. What is the approximate weight ofvidgis pumpkin?



17.What is the probability that a randomly selectethpkin will weigh at least 142
pounds?

18.8 pumpkins are selected at random from the entiiéisat is the probability that
exactly 6 of those pumpkins will weigh at least p&2inds?

19.10 pumpkins are selected at random from the entiésat is the probability that at
least 6 of them weigh at least 142 pounds?

20.1 select pumpkins at random, looking for one thatghis more than 142 pounds.
What is the expected number of pumpkins | will heveheck until | find one?

21.1've brought my pumpkin, which weighs a hefty 155upds. | compare mine to
those that | see around me. If | check out 30rgthenpkins, what is the probability
that mine is the biggest one that | see?

The American Veterinary Association claims thatahaual cost of medical care for
dogs averages $100 with a standard deviation of &3 for cats averages $120 with a
standard deviation of $35. Assume that both cagtsapproximately normally
distributed (even though they're probably skeweth®right).

22.What is the probability that a dog owner will pag$ than $55 in a year?

23.What is the probability that a cat owner will pagma than $200 in a year?

24.Find the expected value and standard deviatiothfoannual cost of medical care for
a person who has one dog and one cat.

25.Find the expected value and standard deviatiothfoannual cost of medical care for
a person who has four dogs.

26.1 own a cat and my sister owns a dog. She teasesbwut having to pay more than
she does.
a. IfXis my annual cost minus her annual cost, whatherexpected value and
standard deviation of?
b. What is the probability that she actually pay@e than | do in a given year?

The American Red Cross says that about 11% of Si@dpulation has Type B blood. A
blood drive is being held at Westbury High School.

27.How many blood donors should the Red Cross expeaatltect from until it gets a
donor with Type B blood?

28.What is the probability that the T @onor is the first one with Type B blood?

29.What is the probability that exactly 2 of the fizft donors has Type B blood?

30.What is the probability that at least 2 of thetfit® blood donors has Type B blood?

31.1f the blood drive has a total of 250 donors, wlatild be the mean and standard
deviation of the number of donors who have Typdddth?

32.Verify that if the blood drive has a total of 250rbrs, that the Normal model can be
used to approximate the binomial distribution.

33.If the blood drive has a total of 250 donors, wisahe probability that there are 15 or
fewer donors with Type B blood?



2 B =17

5 6 ~zun ~4,545

Y EC)=3.75

5 P(xpx,z/9) = 0705
A P(X>10) = 0137

F P(X%/f)’ 0207

g E(N=Y

9 E()c):iBé

10, E() YT

), & =T 1520
j2, 14005) 76

/% ,A 4o

g (398 % 15.097

1§, EL)? 10
G = /0

. /50 .2 /bs.

18, P(X+L)> ovll
19, P(x>L) = .00
20 F(x) = 7:—4}: 5,05
2] 4332 = .2k
22 . P(x¢55) = 0604
53 D(x>2e0) = 01/

5, = PR <~ 3. 10

25, £U) *Te0
N SY7%0)

w@)g’()()? Fz0
N =\Zizs =370

b) Px<p) = ,3372

|
37, E) = T =G.0%1
2% F(X:co) = p38S
29 Plx=e)= . 2¥EE

I Al

37, npR21.8 200
n(l—,D =222, >/0

33, Uy bmmant | PXE15) 7004
u»@WﬁmM?=F0%67"”’?



