Math 153 - Test 3 Name __key
April 19, 2018 Score

Show all work to receive full credit. Supply explanations where necessary. You may use your
calculator for all statistical computations, but show how you use it.

1. (8 points) When in use, the batteries of a certain kind of electronic device have lives
NS that are normally distributed with mean 17.9hr and standard deviation 0.9 hr.

- \(J A (a) If a battery is selected at random, what is the probablhty that its life will exceed
\}‘ O q 20 hr?

P(x>20) = novma\coW(BO 399993 7.9, 0.Q)

(b) In a sample of 250 batteries, about how many will have lifetimes between 17 hr
and 19 hr?

850 - P( \"7 I:X&\q) = 350 - nm\ma\(:o\‘;( \17)\0\) \W’C‘JO'C{B

x /896  (Amour \8»3}

2. (12 points) According to a recent poll by the Pew Research Center, 37% of Americans
W have “some” trust in the news they obtain from social media. A random sample of 50
%\go“(\ Americans is obtained.

A% 80 ?)q (a) What is the probability that exactly 20 have some trust in social media news?

o:‘*’?’ P(X 803 Bu“omp&$(50¢0 37, 803

(b) What is the probability that fewer than 15 have some trust in social media news?

Px« \6\> = P(x ‘-‘\"0 = \D‘Lnomcé\¥(5ogo-3‘7; \LO

ko \\Ct5

(¢) In the sample of 50, what would be an unusually large number of people who have
some trust in social media news?

UrQo = np ‘&\jnpq x 95.33

‘ , (86 or more )
o




3. (9 points) The probability distribution for the random variable z is shown below.
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(a) Determine all unusually small values of z. 'Show work or explain.

£\)= 0.0 I o
P(X \3 ,O 3 Ry . \ \ga U}\)QSuA\’LL{ %mA\.L)
VoS P(y£8) = 0-00 i
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(b) Determine all unusually large values of z. Show word of explain.
P(x>8)= 0.0\
B(x =7)
P(x20)

(c) Is £ = 4 unusual? Explain.
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4. (12 points) A company is investigating the HVAC system in one of its out-buildings.
On average, the building’s furnace comes on 17 times per day.

. o\
Qo\fﬁ\ \l’} (a) In a given day, what is the probability that the building’s furnace comes on more
i N than 20 times?

P(x>a0) = \-Plx~80) S
, = \- po‘mgo\r\cA% (AT, ‘AO) x @j’

(b) In a given day, what is the probability that the building’s furnace comes on exactly
17 times?

P(X-\'ﬂ? gs‘oLgsonPaﬁ(w)\v) ~

(c) What is the standard deviation in the numbers of times the furnace comes on per

day? )
oA = N =M1



. (14 points) A three-person employee committee is exploring tech options for a small
company. The ages of the committee members, in years, are 26, 32, and 62. In this
problem, we analyze whether sampling is a good way to find a population maximum
value. We take samples of size 2.

(a) List all possible samples of two ages, and state the maximum age in each sample.

(36,96) --- 96 (39,36)--- 39 (69,36) — ©§
(56,3a)--- 23 "(32,38) -+ 29 (69,33) --- 9
(36, 08) - @3 (39,62)-- 6A (69,63) -

(b) Find the probability distribution for the sample maximums. Write your distribu-
tion in the form of a table.

X \ P (x)

ale Y/ q

39 | 3/
6| °/q

(c) Find the mean of the sampling distribution of the sample maximums.

e 86(%) - 33(-—}) . c@a(%\) = %ﬁ“ @ij

(d) Look back at the original population of ages. Find the population maximum.

R —

MAX ¢ 36,33, 69§ = k@@
(e) Do sample maximunis target the population maximum? Explain.

NO; L\% = MEAN OF .SAM-‘QUQS B\S\'Q\Qp\fxoh)

= (©a = pop. MAX

(f) Is sampling a good way to find a population maximum value? Explain.

NO uJA\d MAX VALUEY ARE RVAYED EITLmMATORY.
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6. (2 points) Suppose z is a random variable in a probability distribution. Which one of
these must be true if z = k is unusually small? (Circle one choice.)
(a) Pz =k) <0.05
(b) P(x <k)>0.05
(c) P(z > k) <0.05
d) Pz =k) > 0.05

‘Pa:<k ) < 0.05 :

7. (2 points) Suppose z is a random variable in a probability distribution. Which one of
these must be true if = k is unusually large? (Circle one choice.)

(a) Pz =k) < 0.05
(b) P(z <k)>0.05
@P(m > k) < 0.05
(d) P(x=k)>0.05
(e) Pz <k)<0.05

8. (8 points) In a hospital emergency room, the processing times for arriving patients

are normally d_istributed with mean 17min and standard deviation 9min. A random
sample of 47 patients is obtained.

(a) What is the probability that the mean processing time is less than 16 min?

CLY © é@ APPLY . n= N

P(% <o) = nmwmu&¥(qwmwxup\w Ams

(o @33&/

(b) Internal regulations require on-call employees to be called into work if the mean
processing time reaches the 95th percentile. What mean processing time is at the
95th percentile?

towNeeen (0.98, 1\, Ymm) = |14, \o fi.‘i)



9. (9 points) For each situation, decide whether the distribution of sample means is ap-
proximately normal. If so, find the mean and standard deviation of the sampling
distribution.

(a) Speeds on a highway are normally distributed with a mean of 71 mph and a
standard deviation of 3mph. 13 cars are picked at random and their Speeds are
measured.

\ - = l7 I MP\‘\ }
C/;i‘s\,% RECAUSE Tie - OR\G\NAL : X o
Pop. 1L normaL. CUT Q Appues 7 )O% = i3 mpw
\. T e S
(b) Adult male wombats in Narawntapu National Park have a mean weight of 35.6 kg
with a standard deviation of 2.8kg. Random samples of 20 male wombats are
obtained.
R
U\/‘o,\; NEVTH %2 C\ v A nor
CLY 3 Appiy.
(c ) Eggs have a mean cholesterol content of 215mg with a standard deviation of
15mg. Samples of 500 eggs are randomly selected. e
} - = I 6 m ki:\
YE% | Uy A APDUEY  — /'(7‘ ?5 3
~ X NBeo < /
10. (5 points) Is the graph shown below a probability densn:y curve. Explaln
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11. (9 points) In a certain large group of adults, the weekly amounts of time spent watching
television are uniformly distributed between 5 hours and 39 hours.

(a) Sketch the density curve for the probability distribution. 39-5= 34
N
A
34 T . *
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(b) What is the probability that a random person from this group watches television
more than 20 hours per week?

P(x>90)= P(ao<x53‘ﬂ‘ = g\t\“ (3@39)

B 56T
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(c) What is the probability that a random person from this group watches television
exactly 20 hours per week?

e .

f‘“ Tt 8 A copTinuoUud DIITRIZUuTION

P(x=90) = @x

12. (5 points) On average, a certain school’s cafeteria has 418 customers per day. It
is probably NOT a good idea to think that people visiting a cafeteria is a Poisson
process. Briefly explain why not.

C\ASTGM‘UZS ARE MoV \kl\\\?()\’tﬂ\\..& DAITRASUTED,

13. (5 points) According to data collected by the Pew Research Center, 19% of U.S. adults
have absolutely no confidence that elected officials act in the best interests of the
public. A random sample of 200 U.S. adults is obtained. Use guess and check to
find the number of adults at 80th percentile. That is, find the number £ so that

P(z < k) = 0.80.

Binomcd¥((800,019,48) = 0.7433 ~  Loows e
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