11.2 Monitoring Progress and Modeling with
Mathematics

-5." population; Every high school student .

- igcounted.. . _

‘6, samplé; The colors of a subset of the

" population are recorded.

7, sample; The survey is given to a

... ‘subset of the population of spectators. .

. 8 ‘-p'-c;ipuquj;i’on; The age of every dentist

: in the United States is recorded.

T ':pu';latio_n:_ every adult age 18 and
over in the United States, sample: _

the 1152 adults age 18 and over who .

wets surveyed; The sample consists -

of 403 adults ‘who pretend to use

their smartphone to avoid talking to

"7 someone, and 749 adults who do not.

A0 ‘popilation: every adult age 18 and:

. overin the United States, sample:  ~
*the 1777 adults age 18 and over who

were surveyed; The sample consists

1279 aduilts Who do some kind

< " of spring cleaning every yeat, and
i:498adults whodomot. .

The sample-c
students who 1ike the ew healthy chfetetia,
food choices, and 299 high ‘school sindents
who'do.not T T

12. population: all households in the United - -
States with 4t least one child; sample: . . . 7
the 2000 households in the United States -

with atleast.one chﬂd that were surveyed;

: s0f

“in the United States Senate was calculated. .

14. meter; The percenta
15, patameter; The 'péféa_r}ta'g'éi of every Vst_:__ud:é;nt
~ in the sehool was caloulated. .

16, statistic; The percentage of a subset of the” .
- population was calculated. .* "

" 17, “The sample urabef in the statemont is not.
" the size of the éntire ample; The population
~ consists of all the students in the high LT
-+ “sehgol, The sdinp i ofthe

aim leccij':ls1s; of
1270 studenits that were surveyed. .-

€rs in a group were used, the mean1s a

18. Because all the play ~£26 is based on every member

parameter", Because the mean age
of a football team, it is a parameter.

21. Eoss}ilbly, bl'll-t‘ 1tlaxtrenwl}'r unlikely; The result is unlikeliy to oceur
¥ chance. The sample size of the population is t
such a conclusion, T o smelliomeke
22, population: ‘alI the majors of students at a university,
sample: majors of students at the University who take chemistry,
Al(l1 ttl;!e students’ majors at the university make up the entire grm;p
and the majors of students who take chemistry :
e entivg o ¥ make up a subset of
23, Sample answer: population: all American adults, sample:
the 801 A{nencan adults surveyed; The sample consists of
606 American adylts who say the world's temperatare will go
up over the next 100 years, 174 American adults who say it will .
g0 down, and 21 American adults who have no opinion.
24. yes; The s'ample mean is an estimate of the popu]ation méan, and
7.5 hours is relatively close to 8 hours, ’
25. simulation 2; Simulation 2 gives a better indication of outcomes
that are not likely to occnr by chance.
26. a. Sample answer:
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5. convenjence sample

6. random sample

7. systematlc sample

8, stratified sample )

9, convenience sample; Dog owners :

-probably have a strong opinion about i
an off-leash area for dogs. ‘
self-selected sample, Only those
coaches with a strong opinion about :
wooden bats will respond. i

11. cluster sample, Booth holders in
section 5 are likely to: have'a drfferent
opinion than booth holders in other .
sections about the location of then: B
booth, SR S
systematlc sample, Employees
who aitend the healih fair are bl(ely
o have a different opinion than -

. employees who do not attend the
health fair about health—related

. programs

10.

12,

'Not every survey that was maxled out w1ll

e ; be returned 80.it is, not a systematrc sample,, :

‘ -Beeause households n the nerghborhood
o can. choose whether ot 1ot to tetorn the:

" survey;the sample isa self-sele ted: sample i

4 The sample Was niot selected frorn the: ..
T popula[:lon Because all of the: hrgh school
students are not part of the populatlon of

members of the 11,8, Workforce l:he sample :

S s b1ased

15 gy The sample represents the T
s popu]anon : .

'-:216._ yes; Voters who are not busmess

owners do not have a chance tobe

surveyed

yes; ,Only customers with a sirong
opinion about their experience are
likely to complete the survey.

no; The sample represents the
population.

L18.

Sainple answer: Assign each student
N iri'the school a different infeger from
7 1o 1225. Generate 250 unique
random integers fromi 1 to 1225 using
" the random number function in'a
e spreadsheet program Choose the
' 250 students who correspond to the
250 integers generated:.

19,

20, Sample.ariswer: Assign each head '
football coach a different integer
from 1 to 120. Generate 15 unique-
random_mtegers from 1 to 120 using
- the random number fonction in &
- spreadlsheet program. Choose the
15 coaches who correspond to the
o 15 mtegers generated.
5 0 srmulatton -
"22. SULVEY -
23, observaticnal study

“24. - experiment

.-;2_‘5

encourages a yes response; Sample
Lanswer: Reword the question, for

. example? Shofild the budget of our
g 01ty be eut?, : .

26_7 encourages a response of watchrng a-
‘ovie; Sample answer: Reword the

questlon, for example Would you
e rather watch.a movie or read a book?
27 Imphes that the arsenic levelisa
- health tisk; Sample answer: Reword
_the ques_tron? for example: Do you

-think the government should address

the § issue of arsenic in tap water?

28 Respondents may be unwrlhng
. 1o Amswer truthfully when this

: '"answar “Provide a method for the
respondents to answer anonymously

34, a.

 stratified sample

quesuon is asked by a child; Sample B =

Ta.,

33,

ey

: ‘29 no; Responses to the question will

-, accurately reflect the opmrons of
. those being surveyed,

,, 30 yes; The. wording encourages ayes

response

unhkely to adrmt o4 pohce

31 ves; Visators
officer’ that &) thetr sealbeit
32. yes; Not enough infor ation is provxded
: about the amendments to the Clean An' Act'

a. Sample answer ,-The researcher did
not take- 1nto account premous heart
cond1t1ons :

b. Sample answers. Drvrde the populauon ‘
into groups based on: past heart ‘
conditions and whether or not they take -
fiber supplements Select arandom .
sample from each group

b. Because the counties (groups) are very different in population
{size), selecting the samne number of people from each county
will underrepresent people living in counties with a large
population, and overrepresent people living in counties with a

small population.

35. self-selected sample and conveniénce sample; In a self-selected
sample, only people with strong opinions are likely to respond. In
a convenience sample, parts of the population have no chance of
being selected for the survey. ’

36,

JIn a blind experiment, the people administering the treatment

know which treatment each participant is receiving. In a double-
blind experiment, they do not; Sample answer: An advantage of
the double-blind experiment is that a person administering the
treatment cannot accidentally influence the person receiving

the treatment.
37. a.
study

to determine the employment rate of graduates in their field of

b. all graduating seniors of the college
c. Sample answer: Are you employed? If yes, is your job in your

field of study?

38.
less of an effect.

the second sample; In a larger sample, unusual responses will have

39. no; Sample answer: Some groups in the population, like the

homeless, are difficult to contact.

40. a. survey

.

b. Sample answer: Put an opttonal survey card in each back seat
pocket for passengers to complete and mail back to the airline;
Passengers with enough leg room are less likely to complete
and return the survey.

c. Sample answer: Group passengers by type of plane and class
of seat. Select a random sample from each group, and have a
flight attendant hand a survey to the selected passengers which
they may complete anonymously and return to a box the flight
attendant brings around; All segments of the population have
a chance of being selected, and passengers are likely to give
honest responses on an anonymous survey.

d. Sample answer: biased: Do you feel you do not have enough
leg room in a cramped seat area?; unbiased: Do you have

enough leg room?

41. a.

self-selected sample

b. people who spend a lot of time on the Internet and visit that
particular site; The survey is probably biased.
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3, The- study is a randomized

-~ . freatment is the drug for insomnia.
S The tredtment group is the individuals
‘ who rece1ved the drug. The control
. group is:the individuals who received
. thie placebo.
- The’ study is not a randomized ‘ 12.
_ '-:cornparatlve experinient; The
“individials were. not randomly
rass1gned t0 a control group and a
freatmient group. The conclusion that
-students who deink milk atlunch _
: Will‘lrg\(e fewer cavities may or may : 13
" not be valid. There may be other
“.+ reasons why students in the “milk”
“gioup have fewer cavities. Sample - 14,
.- gswer: For instance, they may also T A8,
. -brygh their teeth on & more regular ;
- -1 basis, which could affeci the number 3 16.
- . of cavities they have '
. The 111d1v1dua1s who do not Bse
‘either of the conditioners were not -
thenitored; The control group is ]
* the individitals who use the regular 17.
. conditioner. : :
~The study is not an observatlonal
sidy because the variable is :
- - controlled; The study is a randomized 18.
comparatlvc experiment.
B observatlonal study;, Sample
__answer: Randomly choose one
: "-,-:'group of individuals who smoke.
_Then, randomly choose one group
Y . ‘ofindividuals who do'not smoke. - 19
" Find the body mass index of the E o
-individuals in each group.

S

" give pasta’s satice made; from thé other ecipe

to the other group Keep lI j

9. expenment ‘mple answer* Random,ly
select the same number of strawberty plants N

- to be put ineach of two groups. Use the. tigw
feruhzor on the plants in, one group, and use .
. the regular P

e group Keep all othe anab]e co""tant
: record the

. 10. observatronal study, Sample answa :
- Réndomly choose she group of homeg

. -close to patks and schools. Thén, Tandormly .

choosé oné group of homes not close'to .

parks and schools. Eind the property valués-

-of homes in each group. -

ey

cornparative experiment; The - ' ) 11. a. Sample answer: Because the heart rates are monitored for two

different types of exercise, the gronps cannot be compared.
Running on - treadmill may have a different effect on heart
rate than lifting weights; Check the heart rates of all the
athletes afier the same type of exercise.

b. no potential problems

a. no potential problems

b, Sample answer: Because the subjects volunteer fora
particular group, the groups are not similar. Someone who
volunteers to read may also have other habits that could raise
IQ scores; Randomly assign the volunteers to the treatment
group or the control group.

. Sample answer: The sample size is not large enough to provide

valid resulis; Increase the samyle size.

It is not possible to control variables of objects in space.

no; Your friend would have to perform an observational study, and

an observational study can show correlation, but not causality.

a. yes; Sample answer: The individuals were randomly assigned
to a control group with no ads, and a treatment group with ads.

b. watching TV with ads for candidate B -

¢. 1no; Sample answer: The increase in preference for candidate
B with the ads may be 00 small to be significant.

Sample answer: The placebo effect is response to a qummy
treatment that may result from the trust in the researches or the
expectation of a cure; It can be minimized by comparing two
groups so the placebo effect has the same effect on both groups.

Sample answer: Plants treated with a growth supplement will

- grow taller than plants that are not treated; Randomly select the

same number of plants to be pui in each of two groups. Use the
growth supplement on the plants in one group, and do not use the
growth supplement on the plants in the other group. Keep all other
variables constant and record the height of the plants each day.

yes; Repetition.reduces the effect of unusual results that may occur
by chance. : :




