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Math 166 - Week in Review #35

Section 2.3 - Probability Applications of Counting Principles

¢ Computing the Probability of an Event in a Uniform Sample Space - Let § be a uniform sample space and let E be
any event. Then

number of outcomes inE _ n(E)

PE) = number of outcomesin S n(S)

Section 2.4 - Bernoulli Trials

e Experiments with two outcomes (“success” and “failure™) are called Bernoulli or binomial trials.

e Properties of a Repeated Bernoulli Trial (a.k.a. Binomial Experiment

1. The number of trials in the experiment is fixed.

2. There are two outcomes of the experiment: “success” and “failure.”
3. The probability of success in each trial is the same.

4. The trials are independent of each other.

(NOTE: Some instructors may omit the third property.)

¢ NOTATION: n = number of trials, p = probability of success in a single trial, g = 1 — p = probability of failure in
a single trial, r = the number of successes wanted

o The probability of obtaining exactly r successes in » binomial trials is given by P(exactly r successes) = C(n,r)p'q" .

¢ Binompdf() and Binomedf(} Commands

I) When you want an exact number of successes, use the binompdfin,p,r) command:

— Press and then (to get to DISTR). The binompdf command is option 0.
— The binompdf{n,p,r) command takes three arguments: # = the number of trials; p = probability of success
in a single trial; r = the exact number of successes you want.

II) When you want to compute the probability of at least or at most a certain number of successes, use the
binomedf{n,p,r) command:
— Press and then (to get to DISTR). The binomcdf command is option A.

— The binomcdf{n,p,m) command takes three arguments: n = the number of trials; p = probability of suc-
cess in a single trial; m = the maximum number of successes. The binomedf{n,p,m) command computes
P(0 < X <m), where X represents the number of successes.

Section 3.1 - Random Variables and Histograms

e A random variable is a rule that assigns a number to each oucome of a chance expetiment,

o Finite Discrete Random Variable - A random variable is called finite discrete if it assumes only finitely many
values. (You can write ALL possible values of the random variable in a list that stops.)

o Infinite Discrete Random Variable - A random variable is said to be infinite discrete if it takes on infinitely many

values, which may be arranged in a sequence. (You can write all the possible values of the random variable in a
list of numbers that has a pattern and goes on forever.)

o Continuous Random Variable - A random variable is called continuous if the values it may assume comprise
an interval of real numbers. (For a continuous random variable, it is not possible to write an all-inclusive list of
values.)
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« Histogram - a graphical representation of a probability distribution of a random variable.

Steps for Making a Histogram

1. Locate the values of the random variable on the number line,

2. Centered above each value of the random variable, make a rectangle with width 1 and height equal to the
probability associated with that value of the random variable.

1. A box contains 2 red marbles, § yellow marbles, 6 red gumballs, 5 vellow gumballs, and 3 blue jawbreakers. If a
sample of 5 objects is randomly chosen from the box (without replacement), what is the probability that

(a) exactly 3 yellow marbles are chosen? £- m %ﬂff W&L&é 3 WW e hles arl
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To -Choose dotee n, <))
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2. Three married couples go to the movies. If these 6 people randomly sit in 6 adjacent chairs, what is the probability
that cach person sits next to his or her spouse (i.e., married couples sit together)?
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3. Determine if each of the following is a repeated Bernoulli trial. If it is not, explain why.

(a) Cast a fair die untii a 3 lands up.

No. No fixed numibersd trials.

(b) Abox contain@locks, 10% of which are defective. A sample of 5 clocks is selected one at a time without
. replacement and tested for quality control purposes.

Note' 10% of g0 chocks 3 Qdufechve clocks /%
Not a¢ A Becnaudli toink sinee trinls ave Not indipendent

{ardi e, @0 bab ikt bY YSuccess? Changes n pack triad).

(¢) Draw 6 cards one at a time with replacEment and record the suit of each card drawn.

No. 4 ocdermes nsread % 2.

{d) Analyze the composition of a 4-child family in which each child was born at a different time (no twins,
triplets, etc.). zrh 5 15 Q&

N = $ived oz e of Eriels =4 ted By :
N . ] 7 r&p‘?—a’ rﬂm
Qouk(es — \96'% af@ (P:Crbﬁm 10 e "oubtess ) 'f'fs: 0

Pf' 0.5 {sownein gaclhh oy

. w? yes. : : - o :
4. License plates In a certain state are made with 6 symbols using letters and digits. If a person is given a new license

plate, what is the probability that the license plate

(a) has 3 letters followed by 3 digits?

E- quonk Yok Jhe License paate -Has- 3 Lutders ?ﬁw}Mﬁl by 3digits.

N(eD 21010 /D 3.3 \
41459 B3 3 2B do 20% 0. poR\

(b) starts with the letter A or B and ends in an odd digit?

F - aoentadat {h@wa starte, with, fl o B and ends inan odd d/gjy;.
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Prox B

{c) has no letter or digit repeated?
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5. Consider the composition of m@hild family in which each child was bom at a different time.

{a) What is the probability that exactly 2 of the children ard
Nn=% T8 X = Jha aumberof sutusses, o we. want p[X”-"B)L
“Suetess” - boy

% b
=0, P(x=4)= (g2 05) (0.5)
i‘:\d;i’ = bi«:mwwdf-(%; 0.5, &) ’:‘4:’ O'IDQL#

e repeaied Deenodls
Yriad

(b) What is the probability thatt most 2)of the children are boys?
dorLoss

37 _
P( X£4)= bi'fx'mc,oiﬁ(%) 0.5, 2) : 2, 0, 445

(c) What is the probability thatjat feast 5Jof the children are 0 ] 1 3 4

-3 T 0c (oYL ; =Rt
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P05 DX Z6)= |-P(Xe4)

_ | -Yinomedf(8,05,4)
= |22 | %~ 0.303%
d) What i th ility that at least 3 but than 6 -of the child T
Gy at 1s the probability that at least 3 but no more than 6 of the chi renare.’ | Q—b_@—7 8

w AT
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6. Acme, Inc. ships lightbulbs in lots of 50. Before each lot is shipped, a sample of 8 Jlightbulbs is from the
lot for testing. If any of the bulbs & defective, the entire lot is rejected. What is the probability that a lot containing
3 defective lightbulbs will stilf get shipped?

awond dhat e ot is Ship (which mazns po defeei vt budbs
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7. In a group of 7 people, what is the probability that at least 2 of the people in this group were born in the same
week? (There are 52 weeks in a year. Assume that all weeks are equally likely.)

a: s A WL elln. in $timg, mé,
E-gpint Wat at b et

P(E)—’)’IO[CC‘) € is ootk that Cn(s): NE):
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-5 - |-l eo ) (e i PL53,7)

— ~ ( S igarﬁﬁﬂ Pe,rsﬂn |

8. Harry, Sally, Bob, Frcd,rAIm, Sue, and Carlos go to the movies and randomly sit @@hat 1s

the probability that
(a) Harry and Sally sit onnpposﬁe ends from each other? E ~guenk that F‘&W‘(‘S 4—%&% sit e

oide. ends
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Lasent Mgt J (‘éd @Mﬁ*w
PR Al Bendes. —
N( a4 nFD: ‘
Pe)=1E) ;” ,E 1h321 20 = 4]
nesd - ,, }WJ
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9. Classify each of the following random variables as either ﬁnjt infinite discrete, or continuous, and give
the values of the random variable.

(a) Cast a die until a 5 lands up. Let X denote the number of throws in one trial of the experiment.

X= 3 &)@/4”"
- ) N - - X
TrnfiniHe Disprete
(b) A farmer plants 10 watermelon seeds. Let X denote the number of the seeds that sprout.

X=0,1,2,%,...,10
Finite distrete

(c) Let X denote the weight of my cat Mouse in pounds.

X0
oo s’

(d) Let X denote the number of minutes that a person waits in line at a grocery store check-out lane during the 5
o’clock hour. F—d

) £ X &0

(e) A bag contains 3 red blocks, 2 green blocks, and 7 purple blocks. Blocks are drawn one at a time
replacement until a green block is drawn. Let X denote the number of blocks drawn in one trial of
experiment.

X= 12,34 ...
Tnfinite Drserete

(f) Let X denote the number of queens in a 10-card hand that has been chosen from a standard deck of 52 playing

cards. é,'l.
X = O ) I J Q— }% J
T > LN
A disorete.
(g) A class consists of 2 freshmen —S’SWQ juniors and 10 seniors. Students are selected one at a time

at random from this class until a saphomore is found. No student gets selected more than once. Let X denote
the number of students selected in one trial of this experiment. '

X=1,4, 2,4 reeydl) 22
[unite olistres
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10. A box contains 2 pens, 3 pencils, and 5 highlighters. Afsample of 6 items 15 drawn from the box without replace-
ment. Let the random variable X denote the number of pefcils it the Sample.
(a) What type of random variable is X, and what are the possible values of X?

X: D) llQ'J%
Qi nive oliserede

(b} Find the probability distribution of X.

\/W%x { 0 | 9. 2

L 2 )
P(X'JX) 20 /0 ©
oo | pryee e, (Xza)
X =0) =)= DD | oy - OIAZ3)
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(¢) Draw a histogram representing the probability distribution of X.

15730 l

Note: é-i/md@ 15 for
Al tled

(d) Find P(X =2).

(X=2) =%

(¢) Find P(X < 3).

(X £%) =act ok Shadled {a,ﬁim\ A

+,

N part (e)
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11. A health inspector has determined that 12% of all restaurants in a certain city are in violation of the health code. If
5 restaurants are selected at random for inspection, what is the probability that

(a) exactly 3 of the restaurants e inspection?

N o tail e inspeciro P(X=3) < binom A$(5,0.12, 3)
= &I&@%@ é =0(5 5)(0"2531’0.“68)1

(b) only the firs rants fail the inspecti?:
F- fail Mspection.
EE-:%‘H P - pass ms?ecﬁmu
He 5 restmdrands S .

e Lo N_'_"“"_“'—""""*-w

PIENENFNRNR=PRW A P12 =(01D0.12%0.1 2050 5)

L
(c) at least 4 of the restaurantsfpassthe inspection? :—(Ds\’?—)?’ ( ﬂ‘%ﬂ\)
N=5 Zi Lo
“uotess!—pAasS Lnsachion 000135

PeIO=0%8 PlXzA)=|-PIX£3) N
Tndteg | = |- binsmed? (5,058,2) 0.3775)

12. George is a hunter who prepares for hunts by shooting at a target. He hits the target with 83% of his shots. If he

fires at the target 30 times, .
(a) what is the probability that ht least 20 times but fewer than 27 thmes?
f\ =20
s s ABOLXED
P:Q‘%g | ;F(goéxéﬁtﬁ)
Tnihip”? A’f’m 5 - binwme df( 90,093, 20)-bwimcd 40,043, 1)
© (b) what is the grobagfity that he wilat least 10 times? =
n=%0

Vueatss” = wiss Hhe 11 ret _ ,
P= |-0&B= 011 P(X7’D)“ |—P(X f@._
W@ '\/(56@,[(‘5) _;,:« } - blﬂwadﬁc{aoj Dimj 0’)

(c) What assumptioﬁs did you have to make in the above qu-ei to use the formula (or calculator

commands) for probabilities in repeated Bernoulli trials? Do you think these assumptions are justified?
oot agtini dhak XCLLIS dre \ndipondant | mavivg, ot
ohave W hits e farget in APILNIUS Kok Aoy Moo cF
hat he hits Ut 4a04et o & SRter shot, Do could degus Hat
his assumphon f ndlepondi (€ W okl Ao0d e
et ko @lalind 1o fotr e Anegnt Shadtd. mpbmve W

;>rmhu. _




