@ What’s Normal Anyway?

Class

Problem 1 — A Binomial Experiment

1. When rolling a die, what is the theoretical probability of rolling a “3"?

2. When a die is rolled 100 times, how many times do you expect that a “3” will be

rolled?
Simulate 75 experiments of rolling a die 100 times randBind 186, 1.6,
and recording the number of successes where a roxrxl1

success is rolling a “3,” by doing the following:

Press [MATH], choose randBin( from the PRB menu.
Type in the number of trials per experiment, the
probability of a success, and the number of
experiments. Then press and L1 to store the
results in list 1. Press [ENTER].

The calculator will take 1-2 minutes to perform the randBint1i@d. 1.6,
simulations. When it is completed, the beginning of ror*L+
the list of the number of successes per trial will 18 18 23 9 12 .

appear. A result of 18 means that out of 100 rolls, a
“3” came up 18 times.

Press [STAT]. Select 1-Var Stats from the CALC |
menu and then enter L1 on the home screen. E?
1-

EEIH':].E"EI 1.6,

Fi
b
a8 16 23 9 12 .
Var Stats L+

I_

3. What is the mean of the data set (to one
decimal place)?

4. What is the standard deviation (to one decimal
place)?

First repeat 75 times the
experiment of rolling 100 dice (or
1 dice 100 times) as instructed in
the sheet. Then repeat it 150
and finally, 250 times. Compare
your results.

The list L1, can be found by
2nd then STATS and then
select 1.

Note: 2nd+STATS "="
LISTS
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The list L1 , can be found by 2nd then STATS and then select 1.
Note:  2nd+STATS "="
LISTS





First repeat 75 times the experiment of rolling 100 dice (or 1 dice 100 times) as instructed in the sheet. Then repeat it 150 and finally, 250 times. Compare your results.
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Press [STAT PLOT], turn Plot 1 on, choose the graph IZI-F'.I-I-I":IE Flats
type to be a histogram, and L1 to be the XList. )
= B Pl |
Hh- HIH [
AlistilA
Fre«:l
Press and choose ZoomStat to view the :F‘1=L1 .

histogram.

5. Describe the shape of your histogram.

min=1z.B5714%
max<1it.zBEP1Y n=18

Press [TRACE]. The min and max of each interval is
shown.

6. Where does the mean occur?

Press [WINDOW]. Change the Xscl to the standard

deviation of the data set. Press again. Go back
and change other scales, such as Ymax until all the
bars, and the top of each bar, are in the viewing

window. —|

Xscl refers to the scale in the x-axis. (see
http://mathbits.com/MathBits/T1Section/General/ZoomSettings.htm)

When you set Xscl to a given value, and you plot a histogram, the
lower vertices of horizontal of the rectangles of the histogram are
placed in multiples of the Xscl value.
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Xscl refers to the scale in the x-axis. (see
http://mathbits.com/MathBits/TISection/General/ZoomSettings.htm)

When you set Xscl to a given value, and you plot a histogram, the lower vertices of  horizontal of the rectangles of the histogram are placed in multiples of the Xscl value.
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Press to see the number of values in each interval. List each interval, the number of data
values in that interval (n), and the percent of data values in that interval (calculate n/75).

7. What percent of the values occur in the middle two intervals? the middle four intervals?
the middle six intervals? (Note: These are only estimates. Add an interval with n = Q if
needed. Use symmetry to determine which side of the graph to place it.)

8. How do your results compare to the results of other students? Make a conjecture.

Problem 2 — Properties of the Normal Curve

Press and choose ZoomStat again. Notice that if a smooth curve were drawn through the
tops of the bars, the curve would resemble a bell. This curve is called a normal, or bell, curve,
and it is used to approximate binomial distributions for a large number of trials. A normal curve

has several interesting properties.

Turn the histogram off. Press and set the
values as shown at the right.

Press Y], choose normalpdf( ((2nd] [DISTR]). Enter
X, 50, 5 to graph a normal distribution with a mean of 50
and a standard deviation of 5.

Press [GRAPH].

9. Where is the mean located?

W IO
Amln=3H
AmMax=7d
Asc]1=5
Ymin=A
Ymax=.15
Y=c1=H
ares=]
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Press [Y=], and make Y2 = normalpdf(X, 50, 3) to graph
a normal distribution with a mean of 50 and a standard
deviation of 3.

10. How does it compare to Y1, the distribution
which has a mean of 50 and a standard
deviation of 5?

Flakl Flakz Flakz

N Brormalede s
SH. 5
~NzBrormalrdt s
SH. 30

M=
~hy=
~HMe=

Graph a third distribution with a mean of 50 and a standard deviation greater than 5.

11. How does it compare to Y1? Make a conjecture.

Delete the rules for Y2 and Y3. Make
Y2 = normalpdf(X, 45, 5) to graph a normal distribution
with a mean of 45 and a standard of 5.

12. How does it compare to Y1, the distribution
which has a mean of 50 and a standard
deviation of 5?

Graph a third distribution with a standard deviation greater than 5 and a mean greater than 50.

13. How does it compare to Y1? Make a conjecture.

Flakl Flakz Flakz

Y Bnormaledf s
] PR
NeBrormaledf s
45,50

M=
“My=
wNe=

14. To summarize: What affects the center of the distribution? What affects the width?

Problem 3 — The Empirical Rule

The area under any normal curve is 1 because it
represents 100% of the data.

Press [QuIT] to return to the home screen. Press
[DISTR] and select Shadenorm( from the DRAW menu.
Type 45, 55, 50, 5 to shade and show the area of a
normal curve with a mean of 50 and standard deviation
of 5 which falls between 45 and 55. That is, the area
under the curve that falls within one standard of the
mean.

ShadeHormi45: 55,
SH. 5

3
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15. What is this area?

16. To the nearest whole percent, what percent of the curve lies with one standard deviation
of the mean?

Go back to the home screen and repeat the procedure above to answer the following.

17. To the nearest whole percent, what percent of the curve lies within two standard
deviations of the mean?

18. To the nearest tenth of a percent, what percent of the curve lies within three standard
deviations of the mean?

19. Use your calculator and the answers above to write in approximate percents for each
interval (3 standard deviations above and below the mean). Remember that the
distribution is symmetric about the mean, so 50% is above the mean and 50% is below
the mean.

A normal distribution always follows these same percents. Return to question 7 (Problem 1).
Were your percents close to those of a normal distribution?
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