GDC skills: TI-84 Plus C

Chapter 11 / Example 18

Normal probabilities

In these examples you will see how normal probabilities can be found graphically and by
using the normalcdf function.

The time taken for a student to complete a language test follows a normal distribution
with a mean of 25 minutes and a standard deviation of 3 minutes. They take a test each
week (35 weeks in the school year). Estimate the number of tests during the year which
are

a longer than 30 minutes b less than 23 minutes ¢ between 18 and 25 minutes.

First you are going to set up a suitable window to show the HINDOW
ili Amin=10
normal probability curve. D
Press 2] Ynine. 05
Set the axes to show 10 < x <40 and -0.05<y <0.2 with $2§’f:f
; Xres=1

scales of 5 and 0.1. You can leave the last three items as they =, 11363636363636
are. TraceStep=.22727272727272
Press [f1] to display the equation entry screen.

x value:X
Press (distr]) 1:normalpdf( 5335

Paste

Set the x value to X, p to 25 and o to 3.
Navigate to Paste and press .

Press and press [f5] [graph].

The GDC shows a normal probability curve with a mean of 25
and standard deviation of 3.

To show the area press [f4] [calc] 7: ff(x)dx VE=RoTmaTal R 25,)
You need to give the lower and upper limits of the region.

The GDC asks you to set the lower limit.

Lower Limit?
H=2E ¥=.13298076
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Type 30 and press [enter],
The GDC asks you to set the upper limit.

¥1Enormo. 1PaF Ry25:3)
¥

Pe '
38 ¥=.03315905

Type 40 for the upper limit, and press [enter].
40 is the extreme limit of the graph window.

The GDC shows the area defined by the integral and its value.

P(X >30)=0.0478

TE0dx=. 04779067
[38,461

Press [2nd] [quit].

Press ([distr]y 2:normalcdf(

Set the Lower Bound to 40, the Upper Bound to 1E99, u to 25
and o to 3.

Navigate to Paste and press [enter].

1E99 means 1x10% - a very large number.

To enter E press (-] (EE].

lower:30
upper:1e99
H:25

og:3

Paste

Press [enter].
P(X > 30) = 0.0478

normalcdf(3@,1e99,25,3)
... 8477903304

Since there are 35 weeks in the school year, multiply the
probability by 35.

0.0478x35=1.67

The student could expect 2 tests longer than 30 minutes in the
school year. (Rounding off to the nearest whole number).

normalcdf(3@0,1e99,25,3)
e, n. 0477903304
Ans#35

.. 1.672661563
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Press ([draw]) 1:ClrDraw and press . This will

clear the shading from the graph

normalcdf (30, 1e99,25,3)
.= 8477903384

Ansx35 T
. 12 672661568
ClrDraw
....Done,
Press [f5] [graph].
To show the area press [t4] [calc] 7: ff(x)dx
Set the lower limit to 10 (the extreme limit of the graph
window) and the upper limit to 23.
The GDC shows the area defined by the integral and its value. FEOxidws 258238
[1g.231
P(X <23)=0.252
Press |2nd [quit].
lower: -1e99
Press ([distr]) 2:normalcdf( E'?ZEF’E
Set the Lower Bound to -1E99, the Upper Bound to 23, p to 25 g;gte

and o to 3.
Navigate to Paste and press .

-1E99 means —1x10° - a very small number.

To enter E press (-] (EE].

Press and then multiply by 35.
P(X <23)=0.252

0.252x35=28.84

The student could expect 9 tests shorter than 23 minutes in the
school year. (Rounding off to the nearest whole number).

normalcdf( -1e99.23,25.3)
e n 2D 2492467
Ans#*35

.....B. 837236345

Press ([draw]) 1:ClrDraw and press .

Press [f4] [calc] 7: ff(x)dx

Set the lower limit to 18 and the upper limit to 25.

The GDC shows the area defined by the integral and its value.

P(18 < X <25)=0.490

FEO)dx=.49618467
[18,251
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Press [2nd] [quit].
lower:18

Press (distr]) 2:normalcdf( uPPer:2s

Set the Lower Bound to 18, the Upper Bound to 25, p to 25 and g;gte

o to 3.

Navigate to Paste and press [enter].

Press and then multiply by 35. normalcdf (18,25, 25,3)
e 0. 4901846387
Ans*35

P(18 < X <25)=0.490 T4 15646428,

0.490x35=17.2

The student could expect 17 tests between 18 and 25 minutes
in the school year. (Rounding off to the nearest whole number).
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