7. Make

Licks
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atter plot of the data in the table in ques ion 6. Make sure that you number the
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8. Make a stem-and-leaf plot of the # of licks data. i AN )
g p / {w <

F LICKES

A5 13

. 20072
9. Describe the appearance of the data.

Include shape, gaps, outliers, skewness, etc.

Data 'S s¥ewed lmg)‘m. putliers / ave (315 ‘LOOZ\.:’/C}&D%/ bet+weeln
B ___ J = &
Tmes 435 and S37. N Jo. 7
L\ s
Docp o) P
“—3}/ T A
10.Get a calculator and record these numbers in a list. Then make a hlstogra oi the data.
Does the histogram have the same appearance as the other two plotg? es
If no, suggest a way to remedy the problem. Blaac Y Scm lple +o Prev B

skewing.
o

'félaﬂ

Be ready to discuss your remedy with the class.
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. Tootsie Roll Industries is aware of three scientific studies that have been conducted to~ <20

determine how many licks it takes to reach the center of a Tootsie Pop. SO
* A group of engineering students from Perdue University recorded that a licking 1o
machine, modeled after a human tongue, took an average of 364 licks to get to the ¢80
center. They tried the same licking test on 20 volunteers, and found that the average 520
licks to the center were 252. . s ¥o
* A chemical engineering doctorate student at the University of Michigan recorded that €00
his licking machine required an average of 411 licks. 44 O()
* A group of students at Swarthmore School did an in-school experiment using humans,g(go
and determined that it took an average of 144 licks to get to the center. 8?%

: . o &5
. How many licks do you think that it will take to get to the chocolate center of the pop %3]
without crunching it? about 300 kS

. When you enjoy a Tootsie Pop, what constitutes a lick? _One +ono)mt Stroke

. For this experiment a lick will be defined as _0one ﬂfmJe Syro ke

. Record below the number of licks as defined above that it takes you to get to the center
of your pop. Let 1 tick = 5 licks. DO NOT BITE or CRUNCH IT!!! When you have
reached the center, inform your teacher of your number.

A2\ ks

. Now record the number of licks it took other students in the class to reach the center of
their Tootsie Pops.

Name Licks | Time (5) Name Licks Time

1. 54b 4395 2.

3. 810 550 4,

5. 20072 215 6.

7. 5¢S 515 8.

9. 43) L37 10. -
11. Q5% 532 12.

13. 14.

15. 16.

17. . 18.

19. 20.




Statistics

Name Cathu  Sun , Zatweb
4 Prxler

How Many Licks to the Center of a Tootsie Pop
http://www.tootsie.com/howmany-sb.html

Memories ~
Classic
TV Spots

Tootsie Fable, "How Many Licks"
30 Second Commercial

Mr. Turtle, how many licks does it I never made it without biting, ask
take to get to the Tootsie Roll Mr. Owl.
center of a Tootsie Pop?

Let's find out. One, two, three. Crunch

How many licks does it take to get Crunch
to the Tootsie Roll center of a
Tootsie Pop?

Mr. Owl, how many licks does it
take to get to the Tootsie Roll
center of a Tootsie Pop?

The world may never know.
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of being invited to
2 Birthday Parties in 1 Day?

Not bad, if you know at least 30 people Sometimes it takes a lcng time.
who have birthday parties every year. Like
your class at school. In any group of 30

people, there is a better than 2 to 1 chance
that 2 people will have the same birthday.

Mathematicians who study probability
theory (and like birthday parties) have
proven this to be true.

But if you take the po:. enough times, the
average number of peczie vou have to ask
will get very close to 30. If you get sick of
asking people when their birthdays are be-
fore you get an average of 30, you'll just
have to take our word or it. ‘

Try it yourself. Take a poll. Ask people
when their birthdays are and stop when
you find 2 with the same one. Sometimes
it happens right away.

Are there more birthdz:'s i~ some months
than others? Are the chznces that 2 people
will have the same birt= 32y better in June
than in December?




BIRTUDAY PROBABILITY

' 5

A Little Theory..

If an event could never happen, its probability is 0.

If an event is certain to happen, its probability is I.

When tessing 2 coins, 2 things could happen: Hor T. The probability
of heads P{H) = .5 and the probability of tails P(T) =.5. Since it is certain .
that either heads or tails will happen, P(H) + P(T) = . Another way of
saying the same thingis I-P(H) =P(T) or 1-5=.5

Another exampie: |7 the probability of rain is.7, then the probability
of ncrainis | -.7 or .o.

The Problem..

Given a class of students, what is the prebability that 2 or morz of
them have their birthday on the same day? (Just the day and rnonth, not
the year)

The Solution...

Figure out the probability of this happening with only 2 students in
the class: Since there ares 365 days (don't worry about leap year) in the
year, the first person could have any date. Then the probability that the
second person has the same birthday is as follows:

Find out the probability that their birthdays aren't the same, and
subtract from 1. P{same) = | - P(not the same) Since therzs are 364 days
. in the year that don't match, P(not the same) = 364/365. So
P(the same) = | - 364/365 or about .00273.

Try fhe same strategy with a class of 3 studznts.
P(the same) = | - 364/365 X 363/365 or about .00804
oy
For 4 students: 1 - 364/365 X 363/365 X 362/365 or about 008da

The probability of having the same birthday passes S0% at a class
size of about 25 students.



5 PIG

Here is a good game. It depends on know-
ing a little something about probability as
well as not being too much of a pig.

You need 2 dice, a friend, and a paper and
pencil (unless you are terrific at adding
numbers in your head).

You roll the dice and add up what they
say. The idea is to get to 100. You don’t
have to take turns. You keep rolling as
long as you want. BUT:

If a1 comes up on 1 of the dice, you
lose your count for that turn.

If a1 comes up on both dice, your total
goes back to 0. (Even if you were at
98!) And anytime you throw a 1, vou
lose your turn.

It helps a lot to know how to add. But it
helps even more if you can predict how
often 1’s will come up. What is the proba-
bility of throwing one 1? What is the prob-
ability of throwing snake eyes (two 1'5)?

What is a lucky streak? Do you know one
when you have it?
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Exploring Relationships Between Variables
Advanced Placement Statistics
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Stats: Modeling the World, Chapters 7-10

ACROSS

/numerica] measure of the direction and strength
of a linear association
_§" variable that you hope to predict or explain
/7’ predicting for values of x within the ones used to
find the linear model equation
variable that accounts for, explains, predicts, oris
otherwise responsible for the y-variable
relationship between two quantitative variables
}6’ overall measure of how successful the regression
is in linearly relating y to x
the difference between the actual data value and
the corresponding value predicted by a model
data points whose x-values are far from the
mean of x have a high amount of this
;1,9' type of association where as one variable
increases, so does the other
%6 predicting for values of x far from the ones used
to find the linear model equation

DOWN

1 general measure of scatter around the underlying
relationship between two quantitative variables

3 point on the scatterplot representing the mean x-
value and mean y-value

/ shape of a scatterplot
shows the relationship between two quantitative
variables measured on the same cases

& avariable that is not explicitly part of a model but
affects the way the variables in the model appear
to be related

10" y-hat

/J;I/point that when omitted, results in a very different

regression model
least squares regression line

3 type of association where an increases in one
variable generally correspond to decreases in the
other
measures the change in the y-value per unit
change in x-value




Oy SUN

12]3 1\
_N S\ % 5.5 e -
3  8,D,H —connot pe 0Vl \ nr nem—twﬁ
5|out 0 10 epriends, 4 Con wiggle 2ars. wiaign i$ \0°/L..
SN iF RS A sample Yl veSu owld aok peparaeliu
—lreprecent a \oby &f PULEI0N LeLAASL 0y o{mm ot
triends is_slighnely \ess (mszpr oY ear w\gg xngﬁ —
I YR T 5’45 25@,,,, ,,,,, .
pC\) = 3%5 Ep— — T
v -
p(3) - mms -
p(u) * 3"izns o
p) Yes si\ce e sanaple a0ds up A0 315 (or all
- +nunamemﬁw,s) the sample spate |5 O_U,z,a,ortqrewms
_ Bp(not engagead) = VS )
 |pc<n yearaated = #0000 ¢ /25 B
~ P 1< years <2) = P%000 7 Y100 I
przz \»\90\7“55 %SD/\ooo : 10

b) yes cince all 1000 COWPLES vegwr\ded ongd st

mc&z AN answer . The Samme svcu,& i never engaged ¢ \ year,

4

) #ﬁ_ﬁj@uh N F29/ap, = o . 40 2 yedrs, 'jz(dear'
PL1Z-6¢M): 5/966 " “5/511_ : |
- P (6 pm-mionignt) - 'Y a6y,
. r CMidright -pan) = *2a b 2 2T/ 1) o
L b \ L5, 8N '7\6(9 WD WM(LMW{?LWWLTA _BA{V\ \y
— _____mj) 145015000 217/, Unlna o qemunm\oﬂ o E’Q.z,%f, )
o] 510/3000 =147, chancg of not genmnoting midnight -6AM
C) mmou SpOLL s demingling Onety £9 ?\{\E’_\JJMO\ Up o 1y ond it shoudd

be *rhere V24 (m\u mm omnom amnmahm cma not

aenminotina cmﬁ W mmwma adad \AD o |\

fl \CQ\\J AL (1 eronina-€

O LIS







PCSONNR)

PCl and D O P2 arid 2 or ¥(3 and 2 ov
P ond Yy o PLS ond S or P L6 agne 6)

) (Bt Ry (FH) @B (EB) ¢

)







: Mr. Spiffy's Tie Problem - page 2
! — &

Tie | Tie | Tie | Tie | Tie

-
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Compute the probability:

number of weeks he wore
the same tic more than once

-

total number of weeks 18

these questions:

Use the data you generated to answer
What is the probability that he will wear
the same tie three times in one weck?

What is the probability he will wear a
different tie each day of the weck?

before he wore the same tie twice.
One trial might look something like this: ACD/A 3 days

Do this cxperiment and record your results below.

Trial Result [# of days| | Trial Result |# of davs

Another problem the students wanted to figure out was how many days in a row
it is likely that he would wear a different tie. To do this they had to devise a
different simulation. For this problem they decided to pick out a tie, put it back
in the box, choose again until they chose one like one they had picked before.
They did this 20 times and then computed the average number of days it took

-
Computc the average: W

_total number of davs

11

12

13

14

15

16

17

18

19

20

number of trials

20

k |ofo|m|N|o|un|s|wfwof—
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: ) MR. SPIFFY'S
[ 3 B TIE PROBLEM

By Crystal Mills

Every morning in his rush to get to school on time, Mr. Spiffy reaches into his
closét and pulls out a tie. He doesn't even look at the tie until he is in his car.
During the long commute in the slow rush hour traffic, he ties his tie. At night
when he gets home, he takes his tie off and puts it back in the closet. Thc next
day he repeats the same ritual. S

Mr. Spiffy's students think they have been noticing of late that he often wears the
same tie at least twice in one week, but since he picks a tie at random each
morning, Mr. Spiffy denies this. His students are persistent and they arc
determined to prove to him that even though he chooses his tics at random, the
probability that he will wear the same tie more than once each week is greatcr
than 50%.

Knowing that he has eight different ties, they désign a simulation to figure out the
problem. On eight pieces of paper. they draw a tie to represent each of his |
different ties. All of the "ties" are placed in a box. One is drawn and then put back
in the box. This process is repeated five times to represent the five days in a weck.
Each time a tie is drawn, they record the results in a table like the one on the next
page. They continue doing this until they have enough data for 18 weeks. Then -
they count the number of weeks in which he would have worn the same tic more
than once, Next they figure out the probability. Who do you think was right, Mr.
‘Spifly or his students? Try doing the experiment to find out. .

Record your results in the table on the next page.

A c¥ |p™

Volume 14, Number3 - CMC ComMuniCator
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