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Lesson 10-1
A3 Al
Designing a Study

Classifying Studies In a statistical study, data are
collected and used to answer questions about a
population characteristic or parameter. Due to time
and money constraints, it may be impractical or
impossible to collect data from each member of a
ponulation,, Therefore, in many studies, a sample of
the population is taken, and a measure called a
statistic is calculated using the data. The sample
statistic, such as the sample mean or sample
standard deviation, is then used to make inferences
about the population

parameter.

O Al Lgalatiunl 5 QUL paead (5 ag Ailan ) Al all 4
Ul 40 ganal 15 5 Cosgional) Slawil) b dalaa ) dans Jsa Al
sl aaiaall (8358 JS (e UL aand ()5S Lay 8 Sl
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The steps in a typical statistical study are shown
below.

Al Zibas Y1 Al all 8 el <l ladll L Led

|dentify the
objective of the
study.

Choose a sample,
and collect data.

Organize the data,
and calculate
sample statistics.

Make inferances,
and draw
conclusions about
the population.
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Key<Coricept Study' Types

Example

ki

desnl ) £ 531 bl pggrdial

In a survey, data are collected from
responses given by members of a
population regarding their
characteristics, behaviors, or

opinians.

o ei el las ) A aal)
Ml

AT e U G Al e e J) g
To determine whether the
student hodv likes the new
cafeteria menu, the student
council asks a random sample

of students for their opinion.
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In an experiment, the sample is
divided into two groups:

- an experimental group that
undergoes a change, and

« a control group that does not
undergo the change. The effect on

thenexperimental group
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A restaurant is considering
creating meals with chicken
instead of beef. They randomly
give halfofic grovp of
participants meals with chicken
and the other half meals with
beef. Then they ask how they

like the meals.
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In an observational study, members
of a sample are measured or
observed without being affected by
the study
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Researchers ot an electronics
company observe a group of
teenagers using different

laptops and note their

reactions.
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Ex1 Determine whether each situation
describes a survey, an experiment, or an
observational study. Then identify the
sample, and suggest a population from
which it may have been selected.

a. MUSIC Arecord label wants to test three
designs for an album cover. They randomly
select 50 teenagers from local high schools
to view the covers while they watch and

record their reactions.

b. RECYCLING The city council wants to start a
recycling program. They send out a
guestionnaire to 200 random citizens asking
what items they would recycle.

Guided Practice

1A. RESEARCH Scientists study the behavior of
one group of cats given a new heartworm
treatment and another group of cats given a false
treatment or placebo.

1B. YEARBOOKS The yearbook committee
conducts a study to determine whether students
would prefer to have a print yearbook or both
print and digital yearbooks.

Al yo al i ja (e Dainl Caiay (a8 g0 JS (IS 13) Le 2aa
L“J%‘USA%@L‘A;\@MC)E‘}‘:‘%’J‘JJA?E‘:‘;‘MA
P

BB sl 28UV Jaad A dead 4858 3 53 20500 (a3
O 88 e 50 Al jlias sl Cadla aelias
Bl Y o el 4 sdic 3 ) geay doladll 4 Wl

_L@.‘:\_;uﬂ} ?g.na.ﬁi Qg2 BAAL:A"?HSC

Bd\.ﬂ:iﬁ Bl g im ui :UJJA]\ ‘_).QSM REgY] )_151_13\ sale) (b
S sde JSay () 50 200 ) Ul (ysba |y gill
Lo i salely 05 g G Sl (e 4 sl

ai Lokl (pa aal g de ganae @l slas A ) 2lale Q8 Gilal (1A
& el Hlaall KWe La glac
et

ug&;ﬂhbdtﬁﬂ‘g\:ﬁﬁ\z\j;}éﬁaﬁw ) sty (1B
e Jpanll  diadin QOUall S 1))

O Ay g de salae Gias ol (g sl QUKD (e de sadas 3as
Ay sind) o)

0507614804 525 e il
http://www.youtube.com/@imaths2022

https://t.me/+ZwjnNRrgdMdIZjRk

5

Imad Odeh



YopO pew

Imad Odeh

Check Your Understanding

Determine whether each situation describes a
survey, an experiment, or an observational study.
Then identify the sample and suggest a population
from which it may have been selected.

1. SCHOOL A group of high school students is
randomly selected and asked to complete the
form shown.

2. DESIGN An advertising company wants to test
a new logo design. They randomly select 20
participants and watch them discuss the logo.

10. A grocery store conducts an online study in
which customers are randomly selected and
asked to provide feedback on their shopping
experience.

11. Aresearch group randomly selects 80
college students, half of whom took a physics
course in high school and compares their grades
in a college physics course.

12. A research group randomly chooses 100
people to participate in a study to determine
whether eating blueberries reduces the risk of
heart disease for adults.

13. TELEVISION A television network mails a
questionnaire to randomly selected people
across the country to determine whether they
prefer watching sitcoms or dramas.
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Ex2 Determine whether each situation calls for a
survey, an experiment, or observational
study. Explain your reasoning.
a. MEDICINE A pharmaceutical company wants
to test whether a new medicine is
effective. The treatment will need to be tested on
a sample group, which means that the members
of the sample will be affected by the study.
Therefore, this situation calls for an experiment.

b. ELECTIONS A news organization wants to
randomly call citizens to gauge opinions on a
presidential election. This situation calls for a
survey because members of the sample
population are asked for their opinion.

Guided Practice

2A. RESEARCH A research company wants to
study users and non-users of full-fat dairy
products in their diet to determine whether 1
year of non-use affects cholesterol levels.

2B. PETS A national pet chain wants to know
whether customers would pay a small annual
fee to participate in a rewards program. They
randomly select 200 customers and send
them questionnaires.
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Check Your Understanding

Determine whether each situation calls for a
survey, an experiment, or an observational study.
Explain your reasoning.

3.

15.

16.

17.

LITERACY A literacy group wants to determine
whether high school students that participated
in a recent national reading program had higher
standardized test scores than high school
students that did not participate in the program.

RETAIL The research department of a retail
company plans to conduct a study to determine
whether a dye used on a new T-shirt will begin
fading before 50 washes.

A fashion magazine plans to poll 100 people in
the U.S. to determine whether they would be
more likely to buy a subscription if given a free
issue.

A travel agency randomly calls 250 U.S. citizens
and asks them what their favorite vacation
destination is.

Ibrahim wants to examine the eating habits of
100 random students at lunch to determine how
many students eat in the cafeteria.

An engineer is planning to test 50 metal
samples to determine whether a new titanium
alloy has a higher strength than a different alloy.
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Determine whether each situation describes a
survey, an experiment, or an observational study.
Then identify the sample and suggest a population
from which it may have been selected.

1. Ahigh school principal wants to test five
ideas for a new school mascot. He
randomly selects 15 high school students
to view pictures of the ideas while he
waiches and records their/reactions.

Half of the employees of a grocery store are
randomly chosen for an extra hour lunch
break. The managers then compare their
attitudes with their co-workers.

Students want to create a school yearbook.
They send out a questionnaire to 100
students asking what they would like to
showicase in the yearbook

The producers of a sitcom want to
determine if a new character that they are
planning to introduce will be well received.
They show a clip of the show with the new
character to 50 randomly chosen
participants and then record the
participants’ reactions.

You want to test a medicine that reverses
male pattern baldness.

You want to find voters’ opinions on recent
legislation.

Aae Al o ol ¢y jad ol (12 i) Ciuay (a8 ga JS IS 13 Le 22a
Ade la )Lis) Sy Wiliaa) Lading =y 5 cdiall 2as o

A yal) Jl&:ﬂ)&éiwi)&‘%ﬁﬁh)&ﬁ&ﬁgﬁ
O saalial 4 il Al alh Gis 15 U0 1A paal)
Lol 5 aglladl 350 )] dtalia (L SaY)

B glie A jalia as) 8 cplalal) 22 Caal a5
Osall (8 & ddlia) delu 3adl elae dal i) e J paall
Jaxll ;)A)&ANSJL

) ol Jla b | gald 1A ‘5‘5.\».\]\ Ul dlae ) Sdal) Ay
s ymal)l QUSH 4 jo Lee agie Hludind Qs 100

Y o il Ll ) shabady i sanall Ciluad )
A el (im pall (e dgfia (e | eald 1D Y Al 12
U pdie aa lid) o5 & jLie 50 o suaall duadsl)

?QJM‘ 253 ) Joaud a3

S gl aliall llas 3 G o) aal 4 ja3 dy

E)g;\i\&\a_})ﬂ\écuﬂjmd\c\)i@;ﬂu\ﬁg)ﬁ

0507614804 525 e il
http://www.youtube.com/@imaths2022

https://t.me/+ZwjnNRrgdMdIZjRk

9

Imad Odeh



YopO pew

Imad Odeh

A8l &) g Adin

Which situation describes an experiment?

A retro movie theater wants to determine what
gener of movies to play during the next year. They
plan to poll 50 random area residents and ask
them what their favorite movies are.

A driving school wants to determine the

main issue drivers face while taking the driving
test. They watch and record 30 random people
taking the test.

An engineer is planning to test 50 metal samples
to determine whether a new titanium alloy has a
higher strength than a different alloy.

A grocery store conducts an online study in
which customers are randomly selected and
asked to provide feedback on their shopping
experience.

Which situation describes an experiment?
A pharmaceutical company wants to test
whether a new medicine is effective.

A national pet chain wants to know whether
customers would pay a small fee to participate in
rewards program. They randomly select 200
customers and send them questionnairs.

A reserch company wants to study users and
non-users of full-fat dairy products in their diet to
determine whether 1 year of non-use affects
cholestrol levels.

A driving school wants to determine the

main issue drivers face while taking the driving
test. They watch and record 30 random people
taking the test.
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Researchers give one group a new cold
medicine and compare the to a group that
takes no medicine. What is the group that
is not given any medicine

The control group in an experiment

The experimental group in an
observational study

The experimental group in an experiment

The control group in an observational

study

The questions chosen for a survey or procedures
used in an

experiment can also introduce bias, and thus,
affect the results of the study.

A survey question that is poorly written may
result in a response that does not accurately
reflect the opinion of the participant. Therefore,
it is important to write questions that are

clear and precise. Avoid survey questions that:
e are confusing or wordy

e encourage a certain response

e cause a strong reaction

e address more than one issue

Questions can also introduce bias if there is not
enough information given for the participant
to give an accurate response.

Ex3 Determine whether each survey question is
biased or unbiased. If biased, explain your
reasoning.

a. Don’t you agree that the cafeteria should serve

healthier food?

b. How often do you exercise?

Guided Practice

3A. How many glasses of water do you drink a
day? Unbiased

3B. Do you prefer watching exciting action
movies or boring documentaries?
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Check Your Understanding

Determine whether each survey question is biased
or unbiased. If biased, explain your reasoning.
5. Which student council candidate’s platform

do you support?

How long have you lived at your current
address?

Do you think that the school needs a new gym
and soccer field?

Which is your favorite soccer team, Barcelona
or Real Madrid?

Do you play any extracurricular sports?

Don’t you agree that students should carpool
to school?

Ll

Which survey question is unbiased?

Do you like days like today?

Which is your favorite theme park, Park A or
Park B?

Don’t you think that carrots taste better

than celery?

How often do you go to the movies?

$ & Py VA
dlagd (pa (8ol
e e al 5k o 3L e JSI OIS 131 2as

s C‘).l:.lu c\j}g;ia O8 Ols
Sooy 50 L,SM\ Ol Al cu)n cab).: Lo

) S ol gie A et il 5 e dia

B! qaada g dpudaly ) Al ) Aoy A jaal) (o aas
SOaan ad8l)

Sauda Jly ol A gl y cAmadi oA adkl) 3 S (3 0 La

i paa g Ay ) (ol i o

pead die Jlall CUall L) 483) ya Ay 4l (38165 Y
A jaall )

gAY el e Jlsad) Le
Sasall 138 (Jia pLY) Can o

B alA ¥l dine a Ja el Ainiall Gl A L

S )SI) azda (e Juail ) jall ands (o s Y

Slaipad) ) eliad Jine L
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Which survey is unbiased

Don’t you agree that students should
carpool to school?

Do vou prefer watching exciting action
movies or boring documentaries?

Don'’t you think that carrots taste better
than celery?

What toppings do you prefer on pizza?

Which survey is biased

How long have you lived at your current
address?

How many glasses of water do you drink a
day?

Do you play any extracurricular sports?

Which is your favorite football team,
Barcelona or Real Madrid?

Which survey is unbiased

Do you think that poisons, such as pesticides,
should be sprayed on crops ?

Are you planning on watching the ultimate
sporting event, the Super Bowl?

What is your favorite type of music?

Do you think that the school needs a new gym
and football field?

Which survey is unbiased
Do you think that poisons, such as pesticides,
should be sprayed on crops ?

low long have you lived at your current
address?

Which is your favorite football team,
Barcelona or Real Madrid?

Don’t you agree that students should carpool
to school?

Which survey is unbiased
What toppings do you prefer on pizza?

What is your favorite class, and what teacher
gives the easiest homework?

Don’t you hate how high airline prices are?

What is your favorite type of music?

g i) b i) e Jpd) La
pead vie el CiSUall LI 431 e sy 43l 38155 Y
il )

45 ) aDI8Y) a1 48 sl A jall A3l Baaliie Juadi Ja
€aleal

S pada o doindl ) pale of st

¢ il e Lelaai il il Le

£ Mhin) b paial) ) gedl Lo
£ Al el gie b (s e S

HIPPIRERT. AP

20500 Jly ol 45L5 1 @bl Juadall 228l 3 S (5158 58 Le

gAMLY A i) e Jlsadl L
o A pdall Glapall Jia o ganl) G cang 4l a3 Ja
¢ aaladl)
sl B jle ¢ Y a1 Gaaal) sl Jakads Ja
popY
bl Jumiall i sall ¢ 53 5 Lo
58 Gaaley Ll Alla ) Aalay ) o siies Ja
fOnuan a8

£ i) 8 il e Jipdl Le

oo i) sl Jie o sand) iy ciny 431 sites Ja
¢Jsaladl

f el ol i 5 et e i

20500 Jly ol 45k s el Jumdall 20ill 3 )8 5058 58 L

gl die jlrall COUall HUS 4881y x4l 38055 Y
9 2l

gAMLY (8 jaadall pe J)ged) L
9 il o lebiasi il clibay) L

Gllasy A uyaal) (s el Jumtall sl )l Caall L
€ e aal s Jed
0 el S a0 lad g1 o S5 Y

felal Jaadall Jfa gall & 53 98 Lo
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Lesson 10-2

Distributions of Data  <llall il § 58

Key Concept Symmetric and Skewed 4 gilall g Alilaiall ey ) gl slisl) p ggdall
Distributions
Negatively Skewed Distribution Symmetric Distribution Positively Skewed Distribution
Dl g gile w558 Jilele a5 Ol s sile a5

) median mean
mean median

e The mean is less than the median. ¢ The mean and median are e The mean is greater than the
» The majority of the data are on the approximately equal. median.
right of the mean. e The data are evenly distributed on e The majority of the data are on the
L sll e Jil o sialle |l both sides of the mean. left of the mean.
o giall (e 1) i) e - G 8 (s Jage sl 5 Jon il s o Sl L slle
oila IS e el Ao e il T il Sl 1) i) e e
-

Key Concept Box-and-Whisker Plots as 30 Ggricall Gllabis vl ulul) o gedal)
Distributions Gl 5l A Cuia jlall

Jhed) sad gila

Negatively Skewed

The data to the left of the The data are equally distributed || The data to the right of the
median are distributed over a to the left and right of the median are distributed over a
wider range than the data to median. wider range than the data to
the right. The data have a tail to the left. The data have a tail to
the left. Lse sl by M 5 5baills de 5 sa UL N the right.
e ga T sll sy ) bl gl il s || Ao se T sl (e ) Al S L
Sl 1 Ll s 3l e Sl Sl Ll g sf 3 e
bl )Gy Ll cllalla oAyl Ol )Gk L cblalla oAl Ll
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When choosing appropriate statistics to represent Y 5f aaad (ilily de gana Jiiall i sban) LA die
a set of data, first determine the skewness of the Losll Gle) sl

distribution.
¢ If the distribution is relatively symmetric, the L gall aladil (e (G Silaia ol Gl
mean and standard deviation can be used. g kel Bl e g sl

¢ |f the distribution is skewed or has outliers, use
the five-number summary to describe the center oadle arainld (dd jlaie a4l o G gile a5l S 13
and spread of the data. bl L S el Chia ol dsadl] SlacY)

Describe the center and spread of the data L JLddl g Slibed) S pa ina
The distribution is symmetric, so the five-number
summary

Hael) (adle andiiul 13 (Jilaie g 5l
The distribution is symmetric, so use the mean and
standard deviation.
(5 Jbamall Gl i) g Jaws siall aaiind 131 ¢Jilia oy 5l
The distribution is skewed, so use the five-number
summary

Sl adle aadind 13 ¢ gl a5l
The distribution is skewed, so use the mean and standard
deviation.

5 mall Gl jai¥ g Jaus gial) waaiian) 13) ¢ sila oy ) 5l

Describe the center and spread of the data L L) g libed) S ja ina
The distribution is symmetric, so the five-number
summary

Slae Y Gadle andin) 13} ¢ Jilaia a5l
The distribution is symmetric, so use the mean and
standard deviation.
(5 kel Gl i) g Jaws siall aniind 131 ¢ Jileie o5 il
The distribution is skewed, so use the five-number
summary

Sl (adle aadind 131 ¢ gile a5l
The distribution is skewed, so use the mean and standard
deviation.

5 bmall ol paiV) g Jaws siall aniid 131 ¢ sila a3 il
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Which of the following charts that is negatively D) g gile a5 5 cld A claladall (g g
skewed

30 40 50 60 70 80

30 40 50 60 V0 BO

Which of the following charts that is
positively skewed

30 40 50 60 70 80

30 40 50 &0 V0 B0

Which of the following charts that is
symmetric

30 40 50 60 70 80

30 40 50 &0 70 B0 30 40 50 60 70 80

0507614804 525 e il
https://t.me/+ZwjnNRrgdMdlZjRk http://www.youtube.com/@imaths2022
16

Imad Odeh



YapO pew]

Imad Odeh

Which of the following charts that is
positively skewed

Which of the following charts that is
positively skewed

Which of the following is a characteristic
of a negatively skewed distribution?

The majority of the data are on the left of
the mean.

The mean and median are approximately
equal.

The mean is greater than the median.

The mean is less than the median.

Onadll sa gila a5 68 3 Al Clabadall e s

b)

Onadll sa gila a5 65l Al llabadl e gl

b)

¢ el sm sila 55 ml o3 (s3] ich s Lo 4

s il Ly e bl e ads
L Ol slie Jas sl 5 Jass il
Lo sl e S1 Lo idl)

s s 0 J81 Lo il
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Lesson 10-3

Probability Distributions 4dlaia¥) cilay j gl

The value of a random variable is the numerical
outcome of a random event.

A random variable can be discrete or
continuous.

Discrete random variables represent countable

values.

Continuous random variables can take on any

value.

Ex1 Identify the random variable in each
distribution and classify it as discrete or
continuous. Explain your reasoning.
the number of songs found on a random
selection of mp3 players

the weights of bowling balls sent by a
manufacturer

Guided Practice

1A. the exact distances of a sample of discus
throws

the ages of counselors at a summer
camp

il s il gasall i) 4 ) sdall gaial) e

Slaie sl Shadia ()5 Of (Say () siinl

all AL o)) AEEE) 46 gdall ¢ jpaiall Jias

e A B 40 gl )yl 385 o (S

3 Jaaiie 4l e adiia s (a )55 dS 8 A sdial) jpaiall aas
ealinial = 58 Jaaie

e A gic Ao sama (pacm B3 s gall 2ELYI 2ae
mp3 L“_I\r: s

dailiall 48 5l el )l Al gl gl <l S ol 3

4354 (Al
o Al e (e Al Gl Clilusall 2y
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Check Your Understanding

Identify the random variable in each distribution
and classify it as discrete or continuous. Explain
your reasoning.

1. The number of pages linked to a Web

page

The number of stations in a cable
package

The amount of precipitation in a city per
month

The number of cars passing through an
intersection in a given time interval

Identify the random variable in each distribution
and classify it as discrete or continuous. Explain
your reasoning.

6. The number of texts received per week

The number of diggs (or “likes”) for a Web
page

The height of a plant after a specific
amount of time

The number of files infected by a
computer virus

Sla s é ‘}‘ *!"ﬂa 4

3 Jaaiie 4l o adiia s (a )55 S 3 A sdial) paiall aas
laling - 58| Jaalie

g dadia ddayi yall Giladall dae

@ﬁ)&ﬂ‘ idaa ) :\§L| ‘55 EJ};}A\ sl dae

U oaall (saa) 3 HUael) Jshaa laie

Bﬂdxéﬁé@ﬁﬁ‘;ﬂ\ﬁ\)\:\d\d&

3 Jaaiio 4l e adiia s (a )55 dS 8 A sdial) jpaiall aas
laliiin) # 580 Juale

& saal JS dalivaadll Jilus jll 22

gl daia; cililacY) 2

}M\ U‘“J):éd‘“sj)‘.‘ld‘ clalall dae

Imad Odeh
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4 bl Alin

ui‘;w\s;m}‘@ﬂdsg@\}aﬂ\)@\m
e P ke C)'&\ LLA.IA‘,‘ Siadia

Identify the random variable in each
distribution and classify it as discrete or
continuous. Explain your reasoning.
The number of calls received by an
operator

gl Jale Wl 3l cilalSall axe

The number of books sold at a yard sale

m&w%gﬂﬁuéﬁ\uﬁﬁ\dx

The height of students in a gym class

Lzl )l Y Caa 6 Ol Uk

The weight of animals on a farm

The number of customers at an
amusement park

de ) all 883 sa sall Ul gaall ()

lali dae &b s Skaall 22

The running time of a movie

a2V aal Jis <

The number of sandwiches sold at a
sporting event

by Gaa 8 Aaal) il aae

The distance between two cities

e (g Adlaaldl

the number of ice cream sandwiches sold

atanice cream shop

ﬁﬁwY\@@kw\ﬁﬁwy\}MJ;‘:

the time it takes to run a 5-kilometer race

S S B Bl ) (3 el 8l

the number of DVDs on display at a store.

kel 8 da s aall DVD el i 2ae

the body temperatures of patientsin a
hospital

‘M\‘";‘fhbﬂﬂ#‘z‘)\ﬁa@‘)d

the weights of pets in a pet shelter

0507614804 315 sas Miuy)
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Which random is a discrete random
variable

The number of files infected by a
computer virus

The amount of precipitation in a city per
month.

The height of a plant after a specific
amount of time

The exact distances of a sample of discus
throws

Which random is a discrete random
variable

The height of a plant after a specific
amount of time

The amount of precipitation in a city per
month.

The number of texts received per week

The exact distances of a sample of discus
throws

Which random is a continuous random
variable

The number of calls received by an
operator

The height of students in a gym class

The number of books sold at a yard sale

The number of laps that Manal swims

Which random variable X is a discrete
variable?

Xrepresents the number of degrees a
liquid rises after being heated.

Xrepresents the thickness of a blot.

Xrepresent the number of female babies
in the birth of twins.

Xrepresents the height of atomato plant
20 days after germination

aiie | jiie yiiay S sdie yaie gl
eIl a3 (e 3 paitall ldlal) 2o
Lgd el ol b jUaeY) Jsha laie
Aipna e ) 38 2ey Ol Jsha

il ey e Azl (3al) HliLosal 2n

aiio | jiie yiiay ) sdie pmie gl
Adae daie ) By aay il J sk
Lol el (sas) i jUaaY) Jsha lai
&Midsm\dsu)ﬂﬁd‘:

il ia)y cpa izl G Clilanall 22y

Slsie | i iy (sl e ]
Calgd) dale Lalaly 3l LSl e
Apal I Slal¥l a5k
diadia Glagse Ales (A Gy Al D 2ae

Jlie Leand Al &l gal) 2ae

Madic | yrie e (A slic e

Abdnd ey Jilall Lg 2y Al Gl jall aae X Jia

Andl) o X Jiag

A3 3aY 5 & ly) JlaY sae X Jiag

Y1 (o g2 20 ans plbebl s £l X iy
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Which random is a discrete random
variable

The number of hits for players of a
baseballteam

The amount of precipitation in a city per
menth.

The weight of the animal on a farm

The distances traveled by the tee shots in
a golf tournament

aiic | ymrie jiiay S gdie e gl
Jsmanl) (338 e ¥ Al i 2
Logd Ol ol i jUaeY) Jsha laie
Ao el 8 53 g sall il guall 5

Gl sall A ghay 3 Aaull <l yuim Lgtiakad ) Adlusal)

Probability Distribution (Jia¥) a:jsill

Key Concept Probability Distribution

a5 gl alad) aggdall

* A probability distribution can be determined
theoretically or experimentally.

* A probability distribution can be discrete or
continuous.

 The probability of each value of X must be at
least 0 and not greater than 1.

e The sum of all the probabilities for all of the
possible values of X must equal 1. That is,
TP (X)=1.

Lot gl DOl sl a3 68 paad oSy

Saia i Suaile 098 o OSay (Alaia¥) &yl

0 J gl X ad Cpe dagd JS Jlaial (68 O
108 uFYy &Y e

Aldiaall ad aaad LAY JS £ gana (68 O Gy
P (X) = 1. e dlldy 1 J Ggbns X
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Ex2  Xrepresents the sum of the values on A asa o alll £ gana X Jiai 2 Ja

P

Construct a relative-frequency table. e ) S5 Jsan o

two number cubes.

Sum

Frequency

Relative

Frequency

Graph the theoretical probability distribution g obill sl a sl Wily Jie

il
¥y
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Guided Practice 42 ga O pal

X represents the sum of the values of two spins of oAl (8 ) 50 al & gana X Jiad
the wheel.

A. Construct a relative-frequency table.

Sum 5

Frequency

Relative

Frequency

Graph the theoretical probability distribution. Lokl syl a5l Gl Jie

FY
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Expected &3l

Key Concept Expected Value of a Discrete Jaaiiall Culdll juaiall a8 gill dad ol o sgdall
Random Variable

E(X)= ) [X.P(O)]

Ex4 CONTEST A contestant has won one spin =~ geasall pa all o oail 33al 5 dm b Cpiibiall aal gy dailos

of the wheel at the right. Find the o W gl Aad aa, i e
expected value of his winnings. S ’ ’

Guided Practice 4B s
PRIZES Hareb won a ticket for a prize. The Jsall i gy 33 e Jgpaall s SN Qs )y s
distribution of the values of the tickets and sl dad o Lgy Adas jall Al ol ) il g SI 0 U
their relative frequencies are shown. Find the RENLSIRRY
expected value of his winnings

10

Key Concept Standard Deviation of a Leay! s Lidl Gl sy ) 2 sedall
Probability Distribution & GOl bl W) P58

Variance o2 =Z[[X-EX)]* P (X)]

- Ll iy
Standard Deviation $o% o

0507614804 525 e il
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DECISION MAKING Husam is thinking about investing Dbaiial (8 alua S8 ol ) all Sl
AED 10,000 in two different investment funds. The Lad | pdlide Hldiin) A gaia 8 10,000AED

expected rates of return and the corresponding JS el Jlaia¥) g ladlall &8 gidl) Jaadl) b
probabilities for each fund are listed below. (3 sdina

Fund A Fund B
% chance of an AED 800 profit 30% chance of a AED 2400 profit
% chance of a AED 1200 profit 10% chance of a AED 1900 profit
% chance of a AED 600 profit 40% chance of a AED 200 loss
s chance of a AED 100 loss 20% chance of a AED 400 loss

A §gaceal! ‘ B dyseal
AED 8OO .5 2 ) 50% i L AED 2400 -2 o) 30% s JLos
AED 1200 -2 o e L AED 1900 .5 o, 10% oo JLon
AED 600 . - e L AED 200 Lo s 5 Lo 40% i JLia
AED 100 L, &, 10% oe L AED 400 L, ui 5, 20% s JLie

a. Find the expected value of each investment. L) JSI a8 gil) dagh aa

Fund A: E(X) =
Fund B: E(X) =

b.  Find each standard deviation. Lok Gl il S o
Fund A:

Profit, Xz ¥ | P(X) [(X — E(X)]? [(X — E(X)]%. P(X)

Fund A:

Profit, Xz [(X — E(X)]? [(X — E(X)]%. P(X)

c.  Which investment would you advise Husam to choose, and why? fI3laly o JLOAL alua pall M jlaiiu) La
Husam should choose Fund A. While the funds have identical O iy ol saicall SIS G e ae ol e A Gaiall sl alual e
expected values, the standard deviation of Fund B is almost four Tyl G s iy B saiall 5 kel Gl iyl RN HIAN PN
times the standard deviation for Fund A. This means that the ) e oline m'} A G stiall 5 el il yaiY) Cibecal

expected value for Fund B will have about four times the variability 2 ol 20 lie o]l Subl Galacal das o 200 & -1 &5 4 ol
than Fund A and will be riskier with a greater chance for gains and Ads P ANe QI SIRAC BSs

losses. -EJM‘J C—.’)ﬂ )%Si da i agag & Shlaall i e JSSi OSpg
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A2 54 (A
o AED10000 asis | Jufind ¢y J§ el jill 343)
el g can P Lﬁﬂ‘ Olaiia) La oyl gabia

Guided Practice

DECISION MAKING Compare a AED 10,000 investment in
the two funds. Which
investment would you recommend, and why?

Fund C

30% chance of a AED 1000 profit
40% chance of a AED 500 profit
20% chance of a AED 100 loss
10% chance of a AED 300 loss

Fund D

40% chance of a AED 1000 profit
30% chance of a AED 600 profit
15% chance of a AED 100 profit
15% chance of a AED 200 loss

C jyisall
AED 1000 -3 o) 30% 2wy JLoo
AED 500 5,13 @) 40% 2ows Sl
AED 100 Ls a5 5,Las) 20% des Lo
AED 300 L3 5 Lesd 10% 2w Jlias

D jyaiadl
AED 1000 EYRCE PN 40% i Jlei!
AED 600 .5 o) 30% ico Lol
AED 100 ayad oy 15% i Jlos
AED 200 Ls,u% 5 ;Lusd 5% 2o Ll

Imad Odeh

YapO pew]

a. Find the expected value of each investment. L) S gl dad a
Fund A: E(X) =
Fund B: E(X) =

b.  Find each standard deviation. Lok Gl il S o

Fund A:

Profit, XM | P(X) [(X — E(X)]? [(X — E(X)]%. P(X)

Fund A:

Profit , Xz [(X — EX)]?

[(X —EX)]*.P(X)

Which investment would you advise to choose, and why? 13al g co LAl puali i) Jlafiud) L

0507614804 525 e il
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Q5 Xrepresents the sum of the values of two spins of oAl (93 B sana X Jiai B
the wheel.

Construct a relative-frequency table showing the Al CVLGAY) s gy o I SE J g (o
theoretical probabilities.

Frequency

Relative

Frequency

Graph the theoretical probability distribution. (g oB) Jaia¥) a5 il by Jie

Find the expected value for the sum of two spins o2 Al ) 93 & sanal a8 il dad 2a
of the wheel.

Find the standard deviation for the sum of two a8l )50 g seaal (5 lmall (ol jaiV) dad 2
spins of the wheel.

0507614804 525 e il
https://t.me/+ZwjnNRrgdMdlZjRk http://www.youtube.com/@imaths2022
28

Imad Odeh



YapO pew]

Imad Odeh

Q10 A contestant has won a prize in a
competition. The frequency table at the
right shows the number of winners for
3200 hypothetical players.

Construct a relative-frequency table
showing the theoretical probabilities.

Graph the theoretical probability
distribution.

Jsia g bl gaa) G35 il Giluda S8 100
3200 (3o Gl dae o) caladl e ) sl

oal i ey

Ao ki) QYLJ;Y\CQ;.}:,W)\)SJ}J.AGM

Prize, X
AED 100

AED 250

AED 500

AED 1000

AED 2500

AED 5000

AED 7500

AED 10,000

Find the expected value

Find the standard deviation

0507614804 525 e il
https://t.me/+ZwjnNRrgdMdlZjRk http://www.youtube.com/@imaths2022

29

Imad Odeh



YopO pew

Imad Odeh

Q11 The following probability distribution lists

the probable number of snow days
per school year at Al Nadha Secondary

School. Use this information to determine

the expected number of snow days per year

il Jadls ol sae U Maia¥) a3 51l aa gy 110
g s Aagil) A jaa (8 usl ) Hladl D08
ALY ad siall aaall dpaad il sleall 038 aadiu
pall G

plall b gttt Jadld abf sac

plll 0 2

3

4 g ]

JLaat1 0.1 1] 01

015

025 01 | 008

Q12 set of flashcards consists of 52 cards,
divided equally between four
different colors, red, yellow, green and

blue and each color is numbered 1 to 13.

a. What is the expected value of a card that is
drawn randomly from the set? 7

b. If you are dealt 7 cards with replacement,
what is the expected number of reds?

Ay 52 (g O 585 A yedl) iy (40 Ao gana
¥ o Aalin (o) ol dey T o (o sl daniia
ST e el O IS5 eBoOYN s a5 siall
13

fe ganall (pa Uil pde Lgunis a8l o 5ill e Lo

€l yanll il o8 siall 23all Lab cJlaial) ga 7 e 5 13)
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COMPETITION The table shows the
probability distribution for a competition
if 100 tickets are sold for AED 5 each.
There is 1 prize for AED 100, 5 prizes for
AED 50, and 10 prizes for AED 25.

no prize AED 100
0.34 0.01

r
¥

Gy 1) Adlsal  Maia¥) o 5ill Jgand) maca 5y ddbsa 130
30 aa g8 daal Il Al 5AED Jise 48ay 100
g S dad Ylsa 55 AED100 gias 32al
25AED s JS3ad ¥l 52105« S50AED

Imad Odelinlssd! 388 |mad Ode
AED 100
0.

il ookl s g5 Jia

b.  Find the expected value.

Interpret the results you found in part b.
What can you conclude about the raffle?

aaliiid iy 3 e b ol i Lgian s ) il od
¢ caddl Joa
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Q14 TOOLS Based on previous data, the
probability distribution of the number of
students running for class president is
shown.

e JSall ma gy ARl il e by cilgal 140
Oandd_pall GOl a3l i) a5l 1 cailal)
sl ) Cauall Al )

Probability

=3

Students

Determine the expected number of students
who will run. Interpret your results.

Q15 BASKETBALL The distribution below lists
the probability of the number of major
upsets in the first round of a basketball
tournament each year.

A ped o gand i Gl GOl a8 gial) daall das

S e 22e Jlaial oLia @)Jﬂ\ a5 Al 55 150
e L) A sall JDA il 3 Aaliall el il
Ao JSVAL 5 S sk

Determine the expected number of upsets.
Interpret your results.

Find the standard deviation.

(A Hud ) 5ol 28 gial) 2aal) 22
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Q16 COMPETITION The French Club sold 500
competition tickets for AED 5 each. The
first prize ticket will win AED 500, 2
second prize tickets will each win AED 50,
and 5 third prize tickets each win AED 25.

Determine the expected number of upsets.
Interpret your results.

Find the standard deviation.

il dilase 28Uy 500 (misdll (g2l gy Aiibss 160
500 g yim (51 3 kel Ay 48y JSY 5AED
50 AED legia IS e yius 400 5 3all (liilay s AED
25 AED leie JS g i &N 3 jilall iy 5

faaal 5 Ailad o5l Ao Lo

DECISION MAKING Amal is thinking about investing 5 - 4 o 33 10000 i) B Jal S 1 il 343

AED 10,000 in two different investment funds.
expected rates of return and the corresponding

probabilities for each fund are listed below.

N lal) ¥t L Lagh (i (o aias) (1 paiea
LB 9tia J8 ALEal) cYLaiaY) g dad giall

B Jgdaad

AED 1600 - ,u% p,) 40% 2o Jlas)
AED 900 .5 o) 10% 2o Jlos)
AED 300 Lsjud 5 Lt 10% i Jlasl
AED 400 Le,us 5 Les) 40% aovee Lol

A Ggdal
AED 1900 -,u% ) 30% aws Jlas!
AED 600 - ,1% nJ 30% i Jlaasl
AED 200 Lo 05 3L 19% dewe JLin!
AED 500 Ls 3 5 Lasd 25% s JLoo

Fund A

30% chance of a AED 1900 profit
30% chance of a AED 600 profit
15% chance of a AED 200 loss
25% chance of a AED 500 loss

Fund B

40% chance of a AED 1600 profit
10% chance of a AED 900 profit
10% chance of a AED 300 loss
40% chance of a AED 400 loss

a. Find the expected value of each investment.

Fund A:E(X) =
Fund B: E(X) =

L) S gl dad o

0507614804 315 sas Miuy)
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b. Find each standard deviation. S okma sl i) IS aa

Fund A:

Profit, Xa! | P(X) [(X — E(X)]? [(X — E(X)]%. P(X)

Fund A:

Profit, Xz [(X — EX)]? [(X — E(X)]%. P(X)

Which investment would you advise to choose, and why? $13laly co JLEAL pali i jlafiiu) e

A8l Alud

Find the expected value of winning one of the following ER L PEN PR EN PR P | P PR OVCIREN

prizes.
(meml'-. \

AED 1950
AED 2100 /~.15% | AED 1000 ",
[~ 5% |
| AED 5000 .
AED 3000 | 20% ~_/
AED 2008

30%
AED 3450 ~ _/

0507614804 525 e il
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Q2 The table shows the number of gift cards Lo @i Al Glagdh clilay axe J gaall mua
previously won in a mall contest. What is the Al o e s lad S je Al 8 Gl
expected value of the gift card that is won? Tl @8 Al Llagl) A8l 248 sidl)
AED 250.00

AED 100 495

AED 223.15 AED 125 405

AED 150 285

AED 143.25 AED 200 180
AED 250 g0

AED 300 45

AED 100.23

POETRY RECITALS The probability i) 3ally Ll JLia¥) il eim gy i) gl
distribution lists the probable number of Al aaa | e gl el Bale 4 i IS el ilelaly
poetry recitals per year at Muna’s Poetry A JSI ) e ldl] (e 28 gl
Class. Determine the expected number of

poetry recitals per year.

MEDICINE The probability distribution lists < kbl Jaisall aaally 238 Jaia¥) o) 5ill o gy ) oY) 7350
the probable number of drops of medicine A=l aa iy jall Gl gall (5 skl Calall Lpdary Al ¢ sall
that a veterinarian administers to her sick 52l <l jladl £8 i)
patients. Find the expected number of drops

of medicine.

Number of Drops of Medicine

SNOW DAYS The distribution lists the il el ol aamy Al ) il eia gy gel) el L)
number of snow days per year at Lle 26 J) Dl e g i) phidl 5" b alad) 8
Washington Elementary over the past 26 Aladl I3 Bl sas A0Y a8 gial) p2alt as Aicalal)
years. Determine the expected number of

snow days this year.

Number of Snow Days Per Year

0507614804 525 e il
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BASEBALL The number of hits by each
Wildcats player during a doubleheader is
shown in the frequency distribution.
Construct and graph a probability
distribution for the random variable X.

A il il Gllaia) oy 58 (o X Uiy 4o,

context of the situation.

Ji e AdSiall il ) 2ae LﬁJ‘JSﬂ‘@JJﬂ‘C“"Jﬂ ) 5 S
Cfilatia ) jlaal Ll 2adl (59 58

Hits, X

J\)Sﬂl

Frequency

0

3

1
8
2
3

A8l &) gl dliud

Use the probability distribution to find
mean.

;\Ju\ é@x&aﬂj@jﬂﬁ;

Find and interpret the mean in the

Lokl Gl a5 o) as

Find the variance and standard deviation.

Lo giall A alagy Alaia¥) a5 podid

0507614804 525 e il
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Use the probability distribution to find
mean value.

Lo giall G alagy Alaia¥) a5 podid

u=115
u=2.55

u=3.55
u=4.55

The table shows the probability distribution
for a competition. Find expected value.

Distribution of Prizes
noprize | AED100 | AED50

Probability . 0.01 0.05

The table shows the probability distribution
for a competition. Find expected value.

Number of Upsets Per Year

Prodabliity

E =4.34237

E =5.43375

E = 3.46875

E =3.4375

e aa ) Aibual i) w il Jsaall e g
sl

AED 100
001

A an ) Aesdd Y] 55 Il
&

0507614804 525 e il
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The table shows the probability distribution.
Find the mean(expexted) score to the nearst

hundreth
1

The probability distribution lists the probable number
of school plays per year at school.Determine the

expected numberof production per year

1

(@5V) Laws giall aa gl VY] a3 58 Jsaadl aza gy
Aile e ¢ 52 Y

1 0.02
2 016
3 040

1 032
5 010

VRO RO T O D P Pvge
isial) 33l aa g sle I8 b a3l il juaall
L St L"_:l.v‘a._‘y_:m.“

Plays
10 Gl pusal)

Probability
Juaiay)

1.51 |

1.81

The probability of the results of spin one
spinner is shown. What is the expected
value of one spin?

5.55

The probability of the results of spin one
spinner is shown. What is the expected
value of one spin?

5.55

6

Al Lo loall g 1 )90 il JUSY manasi L Lad
?Eh\} EJ}AX M}M\

Probability
0.35
0.20
0.20
010
015

el Ll gall G jall 3 99 lis JUiaY maia 53 Ly Lo
?Eh‘j '5‘)}3} :\45‘9“‘

Jlio ¥ | ! |
o1 | 2
0.20 4
0.20 6
030 10
0.15 15

0507614804 315 sas Miuy)
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Q8 CONTEST A contestant has won one spin
of the wheel below. Find the expected
value of his winnings.

Q9 20 contestants participated in a sandwich
eating competition at an exhibition.

a) Use the frequency distribution table to

complete the probability distribution table for

the random variable X.

sl Basl g daa i il aaf oy A3l B

Ll gl G an, Jiu¥) (A ma sall (il

Gana el Jl dlue  Whais 20 a8 5o
bl aaf clllad
gl Jsas JLSY o)) ST sl Jga padiad (I
X sl puaiall i)

b) Find the mean of the probability
distribution (expectation) of the random
variable X.

X o sial) riall (a8 51) V) o sill Jams g ang) (2

Imad Odeh
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Lesson 10-4

The Binomial Distribution ¢gasll 53 &5 sl

Key Concept Binomial Experiments

* There is a fixed number of independent trials n.

e Each trial has only two possible outcomes,
success or failure.

* The probability of success p is the same in
every trial. The probability of failure qis1 — p.

e The random variable X is the number of
successes in n trials.

Ex1 Determine whether each experimentis a
binomial experiment or can be reduced to
a binomial experiment. If so, describe a
trial, determine the random variable, and
staten,p, and q.
The spinner at the right is spun 20 times to
see how many times it lands on red.

One hundred students are randomly asked
their favorite food.

Guided Practice

1A. Seventy-five students are randomly asked
if they own a car.

Gpaadl cld il ulad) 2 sgdall
n deiedl OV ol e culidae aa gy e

S el L) elilain lingi (5 s Led ud A glaa JS
Ll

g S Juial U lae JS) 4nii 5 p 2ol Jlcial
1-p sl

Uglaan Azl @l je 22 s X A pdall uaiall

I Ledaseasi ¢Sy ol a3 & ya3 A et IS ulS 13) L s
eV S 1A g paan <l Ay

(o sl il g 20a3 (Al glae 7 5l (XS ) IS 1)
NspsqoSig

8 0 oS A jaal 3 3e 20 Dbl () 3 sa sall ) sall G 3 a5
-)A;‘y‘ ol L';J‘-' LW

el agalaks e Uil g U A Jils

A28 A
e@ﬂdﬁ&\ﬁjw@\jﬁc@&()ﬁ}m&

3

80R

Imad Odeh
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Key Concept Binomial Probability Formula CrtE e L A e sl
The probability of X successes in n independent 6 bt e U laa n Jual (g0 ot Al glaa X (3805 Jlaia)
trials is

P(X) =nCx p* q" %

where p is the probability of success of an Qi Jlaial g Jiad g saal) g A glae ~las Jlais) p Jiad s
individual trial and q is the probability of failure (g =1 — p)haad
on that same individualtrial.(q = 1 — p)

Ex3 Khamis is selling items from a catalog to Y1 sal ganal ) smn (i ed (a5 yra Ulical el auy
raise money for school. He has a 40% Ay 40 % Letnst dua 8 4l A jaall
chance of making a sale each time he o) 8L daine e g U] Ll Jsla 30 IS (8 a6
solicits a potential customer. Khamis asks a cladidl aal )k o) o=lasl 10 e s
10 people to purchase an item. Find the Galall 6 4 (5l o) Jlaial
probability that 6 people make a purchase.

8.6%

11.1%
24%
40%

Guided Practice 42 ga (i pad

TELEMARKETING At Khawla’s telemarketing job, — «—ailell yie (& gudll dada g A3 & Joad Cailel)l ye (33 gl
15% of the calls that she makes to potential & Lot Al Sl (30 15 % (8 anll (8385 Leiay s
customers result in a sale. She makes 20 calls in Lo sadas delu d 4all&a 20 (suad (A 5 . Oalainall ¢ Dlaal)
a given hour. What is the probability that 5 calls Caal ala) & GllSe 5 et ) Jlaia)
resultin a sale?

6.7%

8.3%
10.3%

1.9%

Key Concept Mean of a Binomial Distribution ) (53 @) sill (all o gial) (i) sl

The mean of a binomial distribution ALy ham) ol (63 )5l (A das il
u = np,

where n is the number of trials and p is Ll Jldial p Jiad g < gladdl 2o Jidin s

the probability of success.

0507614804 525 e il
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Houriyya forgot to study for her civics
quiz. The quiz consists of five multiple
choices questions with each question
having four answer choices. Houriyya
randomly circles an answer for each
question. In order to pass, she needs to
answer at least four questions correctly.
Determine the probabilities associated with
the number of questions Houriyya
answered correctly by calculating the
probability distribution.

What is the probability that Houriyya passes
the quiz?

How many questions should Houriyya expect
to answer correctly?

Guided Practice

TEST TAKING Suppose Houriyya’s civics quiz

consisted of five true-or-false questions

instead of multiple-choice questions.

A. Determine the probabilities associated with
the number of answers Houriyya
answered correctly by calculating the
probability distribution.

What is the probability that Houriyya passes
the quiz?

How many questions should Houriyya
expect to answer correctly?

Agiaal) A il U Jal (e Leasn SIS 0 4 ) sa Capasd
Ve IS (85 eaxmia e JLial Al el e JLERY) () 5S5
JS 4l sdie Ala) Ay ea sl Aladl @l LA a0l 3
o ALl day )l e LY el g el Aadle Jal, Jlse
e S J8Y)

IS8 4y sa Lglal ) ALY daey ddasi el CYLAY) 22a

LAY 4 sa aii of Juial L

fhasna dla) die laY) A sn @58 Of aa Ylu oS

A2 90 (A

Oe OsSh A sa 4l Gt () Al A Al sl o il
Caay) Aand e Yoy Uad o ol semn Lie Cila i e
badxiall

IS8 4 ) g Lgilal ) Clla ) aaey Adadi el VLA Y) 2as

LAY 4 ) sm aii of Juial L

fhasnia s e LAY A )sa @B st o) aah Ylsm oS

0507614804 315 sas Miuy)
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GAMES Saeed has earned five spins of the dea dsasall el Gl 93 el 3 ) B
wheel on the right. He will receive a prize each L J&ia 30 IS (B8 5 o deanan L)
time the spinner lands on WIN. What is the diasy o Jlaial Lo "5 8" AalS e (a8l
probability that he receives three prizes? £ s &30 e
4.2%

7.1%

5.8%

8.8%

PRECISION A poll at Rasheed’s high school BCQR AP EREN PP ARG WETVRRE PR NP SEN
was taken to see if students are in favor of & Jraill Laiaddll Jse¥) 38 e ) 588 ga Wl
spending class money to expand the grade 11- s Akl 5 AN Aadl GOl ol ) 8 g0 das 53
grade 12 parking lot. Rasheed surveyed 6 el G Ul pde Uk 6 e L3kl i
random students from the population.

favor

oppose

Determine the probabilities associated One 2 aedls (pAll G daey Adagi jall Y LAY) 22a
with the number of students that Rasheed Glua 3k oo @yl jluall i o dan 58 e 385
asked who are in favor of expanding the el a5l
parking lot by calculating the probability

distribution.

What is the probability that no more than o ga A g8 e s (e ST 38060 YT Jlais) e
2 people are in favor of expanding the )
parking lot?

How many students should Rasheed a8 g0 A g (o agiBh) ga 2 ) @l g o)) iy W oS
expect to find who are in favor of expanding )
the parking lot?

0507614804 525 e il
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PERSONAL MEDIA PLAYERS According to a
recent survey, 85% of high school students
own a personal media player. What is the
probability that 6 out of 10 random high
school students own a personal media player?

CARS According to a recent survey, 92% of
high school grade 12 students drive their own
car. What is the probability that 10 out of 12
random high school students drive their own
car

GRADE 12 GRADUATION According to a
recent survey, 25% of high school
upperclassmen think that the grade 12
graduation is the most important event of
the school year. What is the probability
that 3 out of 15 random high school
upperclassmen think this way?

SOCCER A certain soccer team has won
75.7% of their games. Find the probability
that they win 7 of their next 12 games.

ol g Uil ) 13l Luadil) Jailugl) <Midia
O3Sy 4 5 (s jlaall 3l (1 85 % 4 ¢ )R se

6 iy of Jlaial Le Jailos ol Janitl Gumdd Saiia
i Ay s A y2all 3 U g oM 10 JS (e MU
) 1l ol Jill Gmd

3292 % O el ()58 5 5 al gt b il L
e s (0 5Sliay Ay I (puylaall 8 Al dial) MU
e 12 JS (e 3 10 lling o Jlaia) Lab dalal)
Sl ) agil s A sl s yaall b Gl s

25 % Sixg <) 53 50 (5 yal g Oinl 8 7 A Jis
Jia o A 5l A yaall 35 58y Al Gl e
Of Jlaia) Lad |l jall alall & s aal g8z Al
A paall & G e Gla 15 JS (e DU 3 38
95 Kall ells e 4y 5ill)

30 75.7 % a3 5 S (58 aal gy ail) 5
e e e 7 s of Jlaia) a4l e
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Q18 GARDENING Zayed is planting 24 irises in his

front yard. The flowers he bought were a
combination of two varieties, blue and white.
The flowers are not blooming yet, but Zayed
knows that the probability of having a blue
flower is 75%. What is the probability that 20
of the flowers will be blue?

RUGBY A penalty goal kicker is accurate
75% of the time from within 35 m. What
is the probability that he makes exactly 7
of his next 10 kicks from within 35 m?

D) a3 8324 35 gy Gl de) )
Lol sl Sl a3l Sy alal) 4l 3 s gl
A G0V s eall Laa (gl (e daddd e 3 e
Jymanll Jlaial o Coyay A oS5 cans 355l a3
0585 o Jaia) Wb 75 % s sl B s e
G0l sl 5.0 520

Baa o 3ol by ity Cie Y Ghiny 2a ) 68
Juial L 35m J) ddhaia Jala 4l puia (0 75 % S

Ja12 10 J) Aedldll 4ty jum e 7 Tapally (3

¢ 35m J dihis

(m) Ladacgdl | (%) ddad)
0-35 75
35—45 62
45+ 20

4l dlin

Determine whether each experiment is a binomial
experiment or can be reduced to a binomial
experiment. If so, describe a trial, determine the
random variable, and state n, p, and q.

Q1

A survey found that 30% of adults like
chocolate ice cream more than any other
flavor. You ask 35 adults if they prefer
chocolate ice cream more than any other
flavor.

18

OSar of s I3 At e Ay pad O S 1Y) Lo das
DaY) S 135 aY) S 135 s I3 Ayt ) Ledanass
q)S.;tA 6‘";‘1‘}4513_“ ariial) Lgad 2o “U}mcﬂu TGRS

nspoy

S Ga¥) g Ul (5030 % O e g Dkl aiS
Uadii 35 Jlud cl s Al 46K g e JiS) Y Sl
o JSTASY S 08l oy S Gl (g slaindy | S 1Y) Lee L
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Thirty random guests from Moza’s OF 850 AT Alia (e Ll gdie (e i () 8D Jils
graduation party are asked their favorite Aliniall agine)

song.

WATCHES According to an online poll, e T4 % b iyl e ol ) ooy G
74% of adults wear watches. Obaid Bl 25 e g il e (50l e L 55 il

surveyed 25 random adults. What is the 1 AL o (e S ol Jial L Gl o
probability that 20 of the adults ot 1S O B 20 o2 0 SO
fcilebla & Uiy

surveyed wear a watch?

According to an online poll, 40% of adults feel Wl (e %40 (s i BY) ye (sl g Y
that the standard 40-hour workweek should 40 G Al doe gl Jeall el 33 3 5y 5 jua
be increased. Moza conducts a survey of 10 Lo Gl sdie cpall 3 pdal e dain) | ) s &l dela
random adults. What is the probability that 3 33 555 pa pSbaA Cuallll e 3 5 o Jlais)
of the surveyed adults feel that the standard ficle 40 Al uld)) de sl Jeall el
40-hour workweek should be increased?

SEASONS Of 1108 people surveyed, 68%  Jsi g ainl 8 ) oS s 31 il 1,108 o e 4] J st
say that summer is their favorite season.  68% Juis! L agual Jumial) Juadll g canall o 05 ¢
What is the probability that at least 15 of =~ s JLis) &3 138 20 IS (e JEYI e 15 Wl gie () sloaiy
20 randomly selected people will prefer = $f—auall Juad

summer?

0507614804 525 e il
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Q6 A binomial distribution has a 65% rate of Aai 15 dlia %65 rlad Jame 4nal cpaall 53 &y 553
success. There are 15 trials.
. What s the probability that there will be exactly Shasally lalai 12 dia (68 of Jia) s L
12 successes?

. What s the probability that there will be at least CUEY) e clalas 10 dia ¢S of Jwial s L
10 successes?

A8l &) g Alin

Saeed has earned five spins of the wheel. He A sall pa 8l Gl ) 93 Guad s )
will receive a prize each time the spinner Led 8w 3 e JS 88 s o Jiasn
lands on even number. What is the probability Jeany o Jlaial L a s 22 e a il
that he receives three prizes? § il &30 e

If you guess the answer on all 8 questions of (8 Aonlal) ALY aran o ddaY) cuies 1)
a true/false quiz, what is the probability that = 5 0S8 Of Jia) 58 L dlad/l ea sl
exactly 5 of your answers will be correct? Shuall dasaias dlills)
7

w$|\13|\];

—_
N
Ul
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Q3 Suppose Mayson guess all answer of test

consisted of 10 true-or-false questions.
Determine the probabilities she answered 7

questions true.
105

512

15
128

193
512

51
128

According to a recent survey 85% of high
school students own a personal media
player. What is the probability that 6 out
of 10 random high school students own a
personal media player?

60%

4%

0.12%

96%

According to a recent survey 25% of
seniors in high school think graduation is
the most important event of the schooi
years. What is the probability that 3 out of
15 random high school students will agree
to this idea?

32.5%

42.5%

77.5%

22.5%

DLERY) s aaes o) el () guase o i i
Leila) Jlaial s Uad o ma A130i 10 (g 0585
el 7 e

(e %85 clliag o) A se 5 ya) g Maiul ) ol
Lo Geadd Jailu sy Jadie 4y dla yal CUa
b Wlsdie b 10 JS (s 6 @l of Juial
fhadd Jailu g Jadie 4y slil) Ala all

s el GO (g0 %25 iay cuss g UYL
Al pall &) 8 s aal sa = adl) of 4y
& Wlsde W 15 JS (403 438 50 Jlaisl L

5 Sall s e 4 ol Als )
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Lesson 10-5
The Normal Distribution 2kl sl

Key Concept Characteristics of the Normal ‘F’T”"H\ é‘UJﬂ\ el sa (b a ggdall

Distribution
e The graph of the curve is bell-shaped and ool JS3 4ady 5 Jeate 4y aiall ) Jiail sy o
symmetric with respect to the mean. o ol Al Jilaia

e The mean, median, and mode are equal and A S el g 8l shasalls JI siall 5 Jas gl g dans sl sy @

located at the center. ¢ Jmad Odgh

e The curve is continuous. - o e
z £ ~ . wsi . . . -

e The curve approaches, but never touches, the I3l axe Dy Y 4y x E8Y) ) el (e (Al iy @

X-axis.

» The total area under the curve is equal to 1 or . e
100%. 100 % 5 1 sboit Finial) il AN Aaliidl) @

i

iniall mhand e 3 3 (o jlmall Gl a1 aaa Bl coiniall Al da) 3] ) g5 Jan giall & il
larger standard deviation results in a flatter A change in the mean results in a horizontal
curve translation of the curve.

Key Concept The Empirical Rule PSSl CRP-Y) poehad

In a normal distribution with mean g and Gl o bl dilaN g g dagl) (63 adal) aajgll A
standard deviation & o L

i g p—a i JE R R T

‘ | L ean —1

5%

99 7%

approximately 68% of the data pu—ocandu + o O Lad ULl a8 (10 68 Yo L il o
values fall between

approximately 95% of the data u— 2cand u + 20 G bl (e 95 Y p
values fall between

approximately 99.7% of the u— 3cand u + 30 O UL (00 99.7 % &8
data values fall between
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HEIGHT The heights of the 880 students
at Al-Sharq Secondary School are
normally distributed with a mean of 168
c¢m and a standard deviation of 6 cm.

Approximately how many students are
more than 180 cm tall?

What percent of the students are
between 150 and 174 cm tall?

Guided Practice

MANUFACTURING A machine used to fill water
bottles dispenses slightly different amounts into
each bottle. Suppose the volume of water in 120
bottles is normally distributed with a mean of
1.1 liters and a standard deviation of 0.02 liter.

A.

Approximately how many bottles of
water are filled with less than 1.06 liters?

What percent of the bottles have
between 1.08 and 1.14 liters?

G A ye WU 880 Joka g sl )Y 1 Jba
S bme il 2il 168 cm b s Lasha & i)

6 cm
L8180 cm el b 2 (pdll QU aae S

O gl sh 20 S Gudl) dlall & gial) Al La
174cm s 150cm

A3 54 al

QAmangggasgw )fj\ﬁmiﬂtj,: i)
4_‘:5‘)}‘)13120&53;u\e;;u‘u4‘)33‘ _'EJ})GJSL}A?;LAS\
0.02L (s sbu {5 )lkme il ail 5 1L a5 Grnas &5 58

O B A S Sl elall )l i) 22l L
1.06 L

O Lo aad Al ) sl e B gl Al L
1.14L s1.08 L
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Check Your Understanding

Q1 NOISE POLLUTION As part of a noise pollution
study, researchers measured the sound level
in decibels of a busy city street for 30 days.
According to the study, the average noise was
82 decibels with a standard deviation of 6
decibels. Assume that the data are normally
distributed.

If a normal conversation is held at about
64 decibels, determine the number of
hours during the study that the noise level
was this low.

Determine the percent of the study during
which the noise was between 76 decibels
and 88 decibels.

GAS KILOMETRAGE Khamis commutes 290
km each week for work. His car averages 29.6
km per liter with a standard deviation of 5.4
km per liter. Assume that the data are
normally distributed

Approximate the number of kilometers that
Khamis'’s car gets a gas kilometrage of 35 km
per liter or better.

For what percentage of Khamis’s commute
does his car have a gas kilometrage between
24.2 km per liter and 40.4 km per liter?

$ & Py VA

dlagd (pa (8ol

O ¢ il ) g e Al s IS il gl gl
@) e B g Ll (& Janall G peall (6 glse (g faly
6\:..4“ 5 stua S ‘a.u\‘)ﬂ\ 03¢l Giig Laga 30 32l ud.d\
Sl 6 5 sbo (5 kra il jad) die Jans 82 Jau giall
e @i cld i) o G )

Jumdy 64 s> (5 siue die 2T dpaplal) Bslaal) cuilS 1)
gl (5 giue CilS Al g Al all PP clelud) 2 s

Lot e (g gl 13gn ladie

76 Ozl s gl DA (S ) 4 giall daal) a3a
sy 88 5 Jano

deall ¢ sl S 290 km dilis Gared il ddliall Jlae

die 3 g5l e aSlging Al S Jilie 29,6 km Adluse 45 )l i
$sben (s lae 3yl

Uil Uy 8 de g0 bl o i 81 3s) 0 5.4 km /L

35 s i yad o Gued 3l (e U Jle) aae )3
A e il o all e 4l 51 S Jiie km

Lo bl i Lelal o illy el i (g Ay sial) dauaill e
£40.4km /L 5 24.2 km/L o
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Key Concept Formula for z-Values Z pfidrya qqualail p gphal
The z-value for a data value in a set of data is JAA (e Barae Clily de sena (8 QUL ey Aalal) 7 Ao
given by
X—pn
Z =
o

where X is the data value, u is the mean, and ais ol aiY) s g bl o g5 ella) a8 A X Cus
the standard deviation. L bl

Ex2 Find each of the following bl S an 2 b
1. zifX =24,y = 29, ando=4.2 c0=42spu = 295X = 24 o8N z

Xifz=-173,u =148, and o = 2.3 0=23spu =485z = —1.73 oS X

Guided Practice
2A.  zif X = 32,u = 28,ando = 1.7

2.15,u = 39,and o = 0.4 c=04 pu =395z =215 sl X

0507614804 525 e il
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Find each of the following. APV TN
3. zif X=19,p=22, and o = 2.6 4. Xifz=23,pu=64 ando=13

5. zif X=52, u=43,and 0 = 3.7 6. Xifz=25,p=27, ando=04

7 zifX=32, p=238,ando= 2.8 8. Xifz=17 p=49, ando=41

Find each of the following ob lae S 0a
Q1 FindzifX=36,u = 31,and o = 1.3. o= 135pu = 315X = 36 o8 zaad

Q2 zifX=1.5,p=1.1,and 60 =0.3 c=03s5u=115X =15 &1 zid

0507614804 525 e il
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Q3 Xifz=2.34,p=105,andoc=18

Q4 zifX=125,p=100,and o =15

Q5 Xifz=-1.12,u=35,ando=3.4

0= 185y = 1055z = 234 O8I X4ad 2a

o= 155y = 100 s X = 1255 K13 z 4as 2a

o= 345u = 1355 z = —1.12 oS3 X 4ad oa |
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Key Concept Characteristics of the Standard

Normal Distribution

Lﬁ)\,ﬁuuﬂ\ @*\H\ @)}ﬂ\ ua\}i L,ul.u‘i\ e\%—\:-d\

The total area under the curve is equal to 1 or 100%.
Almost all of the area is betweenz = —3 and z = 3.
The distribution is symmetric.

The mean is 0, and the standard deviation is 1.

The curve approaches, but never touches, the x-axis.

Ex3 COMMUNICATION The average number of
phone calls received by a customer service
representative each day during a 30-day month
was 105 with a standard devization of 12.

Find the number of days with fewer than 110
phone calls. Assume that the number of calls is
normally distributed.

Guided Practice

BASKETBALL The average number of points that a
basketball team scored during a single season was 63 with
a standard deviation of 18. If there were 15 games during
the season, find the percentage of games in which the team
scored more than 70 points. Assume that the number of
points is normally distributed.

100 % S 1 skt ciniall a4 dalisdl)
z=352=-3 (» ik

Jilaie gyl

1 55 gkl Gl a5 0 (5 st il
Gl Y 4l Y] sl G el iy

Lol ) LSl Jass gia gy VLt
L5230 Led DA a g IS eBleall dedd 50k
e aa 12 okl GlaiYL Gl 105

AallSe 110 oo e bl Ji ) U

L 4ny )58 oy LISl 220 o (i il

A3 90 (Al

58 (3,8 aal b el Sl Blall sae das gie oy Alud) 8 8
GilS 1Y) 18 s ke Il 2a 63 2 g ane e SIS AL
0y ol 4 el Apusil) and e gl A 31 5l 15 llia
30 a5 ol ) Ak 70 e ST Gl Led 5 al
Gl S Jalail)

ey
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Check Your Understanding

Q9

ICHTHYOLOGY As part of a science project, Mazen
studied the growth rate of 797 green gold catfish and
found the following information. Assume that the
data are normally distributed

The green gold catfish reaches
its maximum length within
its first 3 months of life.

» Average length at birth 4.69 mm
« Standard deviation 0.258 mm

Determine the number of fish with a length less
than 4.5 mm at birth.

Determine the number of fish with a length
greater than 5 mm at birth

ROLLER COASTER The average wait in line for
the 16,000 daily passengers of a roller coaster is
72 minutes with a standard deviation of 15
minutes. Assume that the data are normally
distributed.

Determine the number of passengers who wait
less than 60 minutes to ride the roller coaster.

Determine the number of passengers who wait
more than 90 minutes to ride the roller coaster.

Sla s é ‘}‘ "5"93 4

AN e gladll ) Jiagig o) pmd duad 5l A
Ll By 58 Ae g bl o (i i)

ve 4.5mm (e J8 Ledsh ) ellanl) ae S3a
Bay gl

3 vie Bmm (e S Ledsh G dland) sae 3s

=l )\_Lﬂ\ tT\)SJ JLL:L\\ C'_\gjjau}:m ‘;AM\ JM
138372 5 shos ol 8 a0 il U1 16,000
Al O m  ZEENT5 (5 st 5 e il yals
L By j 58 de 5

Ty

2383 60 G B 05k A QIS e s
.@M\ el S )

S )1 4882 90 (e ST 5k cpdll S, 230 23
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Middle and Outside 4 lall a5 o o) 4ol

AN

0% | ’_“ 1% J:l?.fu"'l

Middle 20% outside 1%

Ex4 Find the interval of z-values associated with each area.
a. middle 50% of the data

b. the outside 20% of the data

Guided Practice

Find the interval of z-values associated with each area.
4A. the middle 25% of the data

4B. the outside 60% of the data

0507614804 315 sas Miuy)

Akie J ALl 7 085 8 2
G e 50 % (shan sl Al

Clal) o 20 Y A A Aol

43 g0 (Al
Adhie JS Adas jall 7 a8 5 5% aa
il e 25 % (aw sl Al

L) e B0 % s A Al
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Find the interval of z-values associated with each area. Adhie JS dagi pall 7 28 5 53 aa
11) middle 30% of the data bl (30 % Lol

outside 15% of the data <l (e 15 % oWl

outside 40%of the data <l e 40 % oWl

middle 10% of the data Gl e 10 % Lol

outside 25% of the data <l e 25 % 7wl

middle 84% the data i) e 84 % Lol

0507614804 525 e il
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Find the interval of z-values associated with each area.
outside 55% of the. data

R R LAY A AT N LA E A A N e — A A A AT N

2. middle 24% of the data

middle 96% of the data

4. outside 49% of the data

0507614804 315 sas Miuy)

Adlate JS Aag jall 7 08 5 58 2a
<l (e B5 %z )

IEEICAY AT AT N LAY B A A E—

S e 24 % L)

Ll (e 96 Yo L 51

Sl (e 49 %zl
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The temperatures for one
month for a city in California are normally
distributed with g = 81°and o = 6°.

Find each probability and use a graphing
calculator to sketch the corresponding area
under the curve.

P (70° <X <90°)

b. P (X=95°)

Guided Practice

TESTING The scores on a standardized test are
normally distributed with g = 72 ande = 11.

Find each probability and use a graphing calculator to
sketch the corresponding area under the curve.

5A.  P(X < 89)

5B. P(65 < X < 85)

sl Y 3yl all cila o @J}S A 4 gl JLmJy\
G ALY Ao g gas) A

u=81° o= 6°
s Pl Jiadl daula padial g lee Jlais) JS 2a
ciniall i3 daliudd) dlagy Jghaall
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Check Your Understanding

Q17

BATTERY The life of a certain brand of AA
battery is normally distributed with u = 8
hours ande = 1.5 hours. Find each probability.
The battery will last less than 6 hours.

The battery will last more than 12 hours.

The battery will last between 8 and 9 hours.

HEALTH The average blood cholesterol level in
adult Americans is 203 mg/dL (milligrams per
deciliter) with a standard deviation of 38.8
mg/dL. Find each probability. Assume that the
data are normally distributed.

a blood cholesterol level below 160 mg/dL,
which is considered low and can lead to a higher
risk of stroke

a blood cholesterol level above 240 mg/dL,
which is considered high and can lead to higher
risk of heart disease

a blood cholesterol level between 180 and 200
mg/dL, which is considered normal

Sla s é ‘}‘ "5"93 4

Gl el (e 23na g gl il J8Y) pead) il Ul
U= 8icls Cua Lanh Byjsig s
whledSJWialang = 1.5

lels 6 e JBY 4 el et g

Aelu 12 e ST A el Jeatia

Slele 9 58 g A tadl Jeatins

6 pall J g it oS3 Jans sl) (5 ginal) Asnicl

$baa il yail vie 203 mg/dL bl cl ey
L) 4ied of = 385 38.8 mg/dL sl
Lanh By j5ide e

ot e JS Jlaial aa

A5160 mg/dL s e adll Js il oS (5 sluna

Ll adi e jhd ) o of (Sayy Laddie day
adalsy

Ol (S5 240 mg/dl Gt ol s siad S (5 sinsa
Gl G ey badll Aadi ya 5 shan () (535

200 mg/dL, 180mg/lL i pdll Jsiud &S (5 sia
Ganla 32y (o3I
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Q25 Find the area that corresponds with the Al 2akiall pe 3355 Al dabuallas )
shaded region

-7

COLLEGE The scores for the entrance and 3 Aadall Jod il s g s dralad) Ao )
exam for a college’s mathematics 0= 8 51 = 65 S Laph Clual)l
department is normaliy

distributed withu = 65 and o = 8.

If Fatema wants to be in the top 20%, what 45 jall Lé (Jil ¥ 20 % J) G (eSS ol Aadald )i 13

score must she get? flgiial Ll qagy Al

Fatema expects to earn a grade in the % o sl Al (aia da S duand ol Aakld b sii

middle 90% of the distribution. What SR o3 (pads ay @M clajdl) sae Ld s b G0
range of scores fall in this category? o ’ ) i
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Guided Practice

RESEARCH As part of a medical study, a researcher
selects a study group with a mean weight of 86 kg
and a standard deviation of 5.5 kg. Assume that the
weights are normally distributed.

A. If the study will mainly focus on participants
whose weights are in the middle 80% of the
data set, what range of weights will this
include?

If participants whose weights fall in the

outside 5% of the distribution are contacted 2

weeks after the study, people in what weight
range will be contacted?

Check Your Understanding

Q20 The average speed in km per hour of
traffic on North Street is normally
distributed with p= 60 and o = 9.
Determine the maximum speed of the
slowest 10% of cars driving on North
Street.

Determine the minimum speed of the
fastest 5% of cars driving on North Street.

At what range of speed do the middle 25%
of cars on North Street drive?

A3 54 (el

e ganae dhall il Hall (gaa) JNA Gaaly sy Gua)
5.5 kg s _tanall Ledl ail 5 86 kg e 5 Jams 5 il all
U’.\JL‘\.CJ}AU\J}X‘ ul Uy

OSliiall (e At ) 3 ) gaay S i Al all calS 1Y)
Ao sane (10 80 % (b sl Aanill 8 agdl 35l a5 Al
el diacaipns A Gl 351 (s Lad il

o) e agd) ol @ ol (S Ll Jlaiy) 5 1)
Led ) e Cpe gl a0 @5l e 5 % dua sl
Sag Juaiyl B cpdl) ua\A.&Y\ Q\J'j AN

Sla 2 é ) i"ﬂa 4

‘;;acwgpjhsm”ﬂ\asﬁrmy@;w\sm

sle et S )bl (e %10 Ual (5 seaill de il saa
s g L

é&)ﬂuﬁ‘;ﬂ\ﬁ\)\*ﬂ\w%5&y‘\1dﬂaﬂ:&s}ﬂ\ﬁh

Ssi g )l

i ) %25 e sl dsil) Gan Sl ) de g2 L
EJLJJ\
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d bl dlin

WEIGHTS The weights of 1500 bodybuilders are
normally distributed with a mean of 86 kg and a
standard deviation of 2.5 kg

About how many bodybuilders are between
81 and 86 kg?

What is the probability that a bodybuilder
selected at random has a weight greater than 88
kg?

Find the interval of z-values associated
with the area at middle 10%
02 < z<0.8

-08<z<04

—-013 <z <013

—-073 <z < 0.73

In a recent year, the mean and standard

plaat) JLS (eY e 1500 o5l g 55 05!
86kg o )8 s siay Lnaa 3y ) 5

AloaskS 2.5 6 )38 (5 jlixa il il
T8 Gae alua¥) JLeS e D 5 Sl L
£86kg 5 81kg s aed sl

) gie s )ia) a3 alual JLeS cae Y (555 2 of Jlaial L
¢ 88 kg =

%10%}“\@\4&3%‘2%3\)&‘3&}‘

ol iV g Jan gl S 6 pAY) il giadl saa) YA

deviation for scores on the ACT was 21.0 and Ol il s )l ACT Claiel s yal . 4.7 921.0 Olsbes
4.7. Assume that the scores were normally & Al Jlaia¥ led Gada By ) 58 A ) g0 <ilS laial) cila jo

distributed. What is the approximate
probability that a test taker scored higher
than 30.27

1%
1.5%
2%
2.5%

£30.2 (wdelda o e S lad) aal Joasy
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The length of each song in a music collection
is normally distributed with p = 4.12
minutes ano = 0. 68 minutes. Find the
probability that a song selected from the
collection at random is longer than 5 minutes.

10%
39%
19%
89%

Ay 4 Uala By ) 58 A ge Ao gane B die] JS3aa g 50
o= 0.6848 y u = 4.12

-

Glda

A8l & i Aliu]

In a normal distribution with mean u = 63
And standard deviation ¢ = 3 what is z if
X =66

In a normal distribution with mean u = 43
And standard deviation ¢ = 5 what is X if
z=2.8

-29

57
29

45

In a normal distribution with mean u = 43
And standard deviation ¢ = 3.7 what is z if
X= 52

z=2.34

z=1.75
z=2.97

z=2.43

L_'Q\JAJY\}”:43@@\@}\@5@,\.&“@_})3\&
X=52 iz 34&5\40':3_795)1.;&4}\
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In a normal distribution with mean u = 30
And standard deviation ¢ = 3 whatis X if
z=2

-29

57
29
45

In a normal distribution with mean

u = 27 and standard deviation o = 0.4
whatis X ifz = 2.5

X =31

X =41

X =37

X =128

In a normal distribution with mean

U = 22 and standard deviation o = 2
whatiszif X = 19

z = 20.5

z=15
z=—0.67
z=-1.5

FindXifz = 25,0 = 27and o = 0.4
32
28
20
34

Findzif X = 32,u= 38,ando = 2.8
—-2.14

—-1.2

u\‘)a.f)”}uz30@@\.&“}3\L§Jwﬂ|@)ﬂ\@

éJQﬂ.Ad\JAJU M:Z7h§\¢lwﬂ\@)ﬂ\‘;
z=254dcis)iXddle ¢ =0.4

éJL}l.Ad\JA.I’\J ”:22&3&\@5@1&\@)";\]\@
X=194 8 s} zddla g =2

z=25pu = 27,0 = 04 81X

X=32,u= 38,0 = 280813z x4l
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Q9

What percent of the students are between 150 and
174 cm tall?

a)

Khamis commutes 290 km each week for ey Jaall £ sl US 290 km ddlae uned il
work. His car averages 29.6 km per liter witha = ~ie 3851l (e 4SIgius 51 JS Jilie 29,6 km 48l 45 )
standard deviation of 5.4 km per liter. Assume . & sbe (5 obae 8l il
that the data are normally distributed for what )58 de ) ge bl o (sl o) 5l 5.4 km/L

percentage of Khamis’s commute does his car ) Ganle
have a gas kilometrage between 24.2 km per owd Ledal e (Al g Gued jdu e Ay sl Al L
liter and 40.4 km per liter? $404km /L 5 24.2 km/L op L skl

47.5%
68%

81.5%

95%

The average wait in line for the16000 daily G 81, 16,000 4 L stlal) A U g das gia
passengers of roller coaster is 72 minutes ALy 15 058 (5 jlima il jaily 4383 72 g8 ADL) jUad
with standard deviation 15 minutes. Assume QLS A oa Le Bapda Gy ) 68 ULl ) 55 (a8l
that the data are normally distributed. What S oadall jUad S 14383 87 (g ST (5 ke 3l
percentage of passengers wait more than

87 minutes to ride the roller coaster.

84%

68%

34%

16%

The heights of the 880 students at a Lo 53 Gl 4 5881 (3,800 sy WU 880 J sk & 55

Secondary School are normally distributed
with a mean of 168 cm and a standard
deviation of 6 cm.

cm 6 b= <l )ail s cm 168

113.5%
M w+ao pu+20 p+ 30

A normal distribution with mean g and standard deviation &

83.85%
81.5%
65.85%

63.5%
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Q12 The heights of the 880 students at a Secondary Joss gy Uala 4 8811 (3,800 A 2 UWa 880 Jsb & 55
School are normally distributed with a mean of cm 6 ke il ails cm 168
168 cm and a standard deviation of 6 cm.

;1 13.5% 3
p—30 p—220 p—o " pu+o p+2c p+ 3o

A normal distribution with mean g and standard deviation o

What percent of the students are between 156 and O pgdsh 791 s Gl Gdall 4 gial) dsill La
180 cm tall? 180cm s 156cm
a) 95%
81.5%
68%

63.5%

The average number of phone calls received by dead Jiee lalils il LSl sae Jau sia S 1)
a customer service representative each day &= 105 52 s 30 (e 0sSe gl A a0 JS ¢ Slaall
during a 30-day month was 105 with a b JSG LISl a5 6 a5 12 58 (5 jlma Bl i)
standard deviation of 12. Calls is normally

distributed.

19

0.06627

0.42
20

In the figure which curves has a larger $ Sl (5 e il ) Al s ol S i
standard deviation
Blue one

Red one

Both equal

None of the above

Find the area that corresponds with the shaded region Akl Ashaial) pe (3855 Al Aaluallas )
0.26763

0.3815
0.73237

0.46474 \
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Find the area that corresponds with the
shaded region

0.067

0.933

0.0335

0.268

Which of the following statements represent
one of the characteristics of the standard
normal distribution?

u=0,0=0

u=0,0=1
u=10=0
u=1,0=1

Find the interval of z-values associated
with the area outside 40%
z < 0.1lorz > 0.3

z < —0.20rz > 0.97

z < —0.840rz > 0.84

z < —0.240rz > 0.5

Alllaal) dikaial e (38155 ) Aalusallan )

N

153

sl Gal s sanl Jias 400 <l jladl e
@ Jhmall xpball

%40 A Ll Aguslly A o) 7 ol 5 5l 2

0507614804 315 sas Miuy)
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