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7002 AP Exam o]

are 4 runners on the New High School team. The team is planning to participate in a race in which
each runner runs a mile. The team time is the sum of the individual times for the 4 runners. Assume that the
individual times of the 4 runners are all independent of each other. The individual times, in minutes, of the

runners in similar races are approximately normally distributed with the following means and standard
deviations.

Mean Standard Deviation

Runner 1 4.9 0.15
Runner 2 47 0.16
Runnper 3 4.5 0.14
Runner 4 4.8 0.15

(:)Emhhinksﬂmbcmnmnnﬁleinl&sthudlnﬁnmcsind:mtnce@thislikclyto{zppcn?_}
0 =, I \\(_E/\‘\
oV (U
*O\L’L. | %&XO Q}I‘Q‘\(")
45
L O
normalcdl (042,45 "LD ~ 0160

(b) The distribution of possible team times is approximately normal. What are the mean and standard deviation
of this distribution?

Mr=49+47+45+4.¢ =1€.9 min
Or# 156+ 1L+ 14+ .15

Ot = N1y + (IO + (19} + (1S)" = 3003 min

(c) Suppose the team’s best time to date is 18.4 minutes. What is the probability that the team will beat its own
best time in the next race?

7 3003
M(—\

T4 g
= bt

Notaolcdf (0,18419.4,.3003) % 0419
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8.2 The Geometric Distributions 467

EXAMPLE .17 ROLLADIE

The rule for calculating geometric probabilities can be used to construct a probability
distribution table for X = number of rolls of a die until a 3 occurs:

X | 2 3 4 5 6 7
PX) 0.1667 01389 01157 0.0965 00804 00670 00558

Here’s one way to find these probabilities with your calculator:

1. Enter the probability of success, 1/6. Press ENTER.
2. Enter (5/6) and press ENTER]
3, Continue to press [ENTER] repeatedly.

1/6
. 1666666667
Ans*(5/6)
1388888689
+1157407407
+ 0954506173
.0B03755144

Verify that the entries in the second row are as shown:

X | 2 3 4
P(X) 16 536 257216 125/1296

Figure 8.4 is a graph of the distribution of X. As you might expect, the probability
distribution histogram is strongly skewed to the right with a peak at the lefimost value,
1. It is easy to see why this must be 5o, since the height of each bar after the first is the
height of the previous bar times the probability of failure 1 - p. Since you're multiply-
ing the height of each bar by a number less than 1, each new bar will be shorter than
the previous bar, and hence the histogram will be right-skewed. Always.

“ i ] g\ieuﬂam

-

T —
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FIGURE B.4 Probability histogram for the geometric distribution.
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Binomial

Count number of successes (k)
[from a fixed number of trials (n)

P(X=k)=[: ]p*u-pr*

P(X = k)= binompdf (n, p, k)

P(X < k)= binomedf (n, p, k)

|— : uk i . -4 ) --'-:;-_;

[np=10  n(l- p)=10]

Success/Failure
P (success) constant

Independence

Geometric

Count number of trials (n)
needed to obtain first success

P(X = n)=geometpdf (p, n)

P(X < n)= geometedf (p, n)
.u_ —

$ P

Expected number of trials needed to get first success

Formulas

Provided




