Math 153 - Test 3a Name ke\j

November 20, 2012 Score

Show all work to receive full credit. Supply explanations where necessary. YOU MUST WORK
INDIVIDUALLY ON THIS EXAM.

1. (6 points) Consider the table shown below.

P(x)
0.003
0.012
0.037
0.325
0.028
0.462
0.084
0.049 -

Scoooﬂmm.&w‘a

(a) Does the table describe a probability distribution? Explain.

Yes, 0.003 + 0.0\3 + 0.037 + 0.395 + 0.0238

+ 0.463 ¥ 0.084 + o.08q = 1

(b) What are unusually small values of z?

3¢Y siwee 9(%‘-“-\) < 0.05

—
e——

But P (x £5) >0.05

(c) What are unusually large values of z?

q See P(X'E \o) < 0.0&

——
—

sut P(x29q) > 0.05
2. (3 points) Sam likes the cafeteria’s grilled cheese sandwiches, but he finds they are over-

cooked 32% of the time. In his next ten visits to the cafeteria, what is the probability
that at least two of his sandwiches will be overcooked?

Buvemiac P(xza)= - Plxe)

N= |0
= 6.34 =4 - \OLT\OM'LCL%\QO\;( \0, 0'335) \>
X =9 1 -

0.8%79



3. In a certain neighborhood, there are 15 three-person households, 23 four-person house-

holds, and 9 five-person households. Two households are picked at random without

replacement. Let the random variable z represent the total number of people in the
two households.

(a) (5 points) Sketch the probability tree associated with the selection of the two
households. Find the probability of each path.
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(b) (2 points) What are the possible values of the random variable z?
(0) r7) %) q) \ O

(¢) (4 points) Determine the probability distribution for the random variable . Give
your distribution in the form of a table.

X | P
Ao/a63

b

o 20 /3169
) 77 /3 \62
O(
/

HiY /3162

73/ 3\ca
(d) (3 points) Find the mean value of z.

630 77 7o) Wy (18
/" (e)l awa) Jikawa)“‘ (?’ ;m,(;>+ (Q}( é’\\?g} + (\0)(\ «\cpa>

(e) (3 points) Find the standard deviation in the values of z. N N

ot () + ) (458) o0 (55)- (o0 355) ool 32

—ic5 ) % 0.9 T1235¢

- /31768 (’/674‘/\"‘
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4. (6 points) A candidate for a state senate seat found that in a certain region 74%
of the registered voters recognized her name. Twenty registered voters are selected
at random. Let z represent the number of voters in the sample who recognize the
candidate’s name.

RiwwomiaL ¢ N = 80, p= 0. 74

(a) What is the mean value of z?

U= 90-(0.74) = [4.80

(b) What is the standard deviation in the values of z?

o= JT;o@.?L{)(o.%)l = /9%

(c) What are the cutoff values for the unusually.small and unusually large values of

: =80 = /0.8%

/L(-#QO‘ = /8.73

5. (6 points) In the state of Illinois from 1956 to 2004, there were an éverage of 35.2
tornadoes per year.

(a) In any given year, what is the probability that Illinois has 40 or more tornadoes?
P(XEL{O)= \-\D(xé3C\>
< |- PoLSSoY\Co\"F(BS.S,\?Jq) = 0.3309 * 23%

(b) In 2003, Illinois experienced 120 tornadoes. Is this an unusually large number of
tornadoes? Explain.

M= 35.3 M+3d0 = MT.06
o= N =293 Swee 130 >/*+90', JT IS _UVUSUALLY

(c) In any given year, what is an unusually small number of tornadoes?

M- dor = 23.34 » 33



6. (6 points) The American Automobile Association (AAA) reports that the response
times for vehicle emergency calls are normally distributed with a mean of 25 minutes
and a standard deviation of 4.5 minutes.

(a) What is the probability that a response time will be 20 minutes or less?

Notmaled+ (-qaaaq, ao, a5, 4.5)

= 013336 = /327

(b) In a sample of 80 calls, about how many will have response times exceeding 32
minutes?

B0 x normaledF(32,99999,85,4.5)

= \.\.73 = ABouﬁ' 5

(c) What response time is at the 75th percentile?

{swNone (0.75,35,4.5) = 3%.035

7. (6 points) An automobile dealer finds that used car prices are normally distributed
with mean $8256 and standard deviation $1150. The dealer decides to sell cars that
appeal to the middle 60% of the market in terms of price. Find the minimum and
maximum prices of the cars the dealer will sell.

D&A\Lm Wil SELL CArY

% ® ETween
e | 97388.14 avo $9223.84.
l B ———
} 8956 2= inv Noem (0.80, 8950, o)
Z= {nv Norwm ( 0.30, 8386, 1150) ® 9333,8Y
4

79 80.14



8. (6 points) The mean yearly Medicare Hospital Insurance benefit per person is $4064.
Suppose the benefits are normally distributed with standard deviation $460. A random
sample of 20 patients is obtained.

(a) What is the probability that the sample mean is less than $3800.

Normalcd¥ (-993224, 3800, Ho06Y, %0/5;,\) = 0.005'3
(b) What is the probability that the sample mean is more than $4100.

ho(‘ma\cd? (‘ﬂoo, 23999, Yoo, qu/ﬁ__o) . 0.3631719
| ¥ 3.3 %o

9. (9 points) In a survey of 150 senior executives, 47% said the most common job interview
mistake is to have little or no knowledge of the company.

(a) Construct a 99% confidence interval estimate for the proportion of all senior ex-

ecutives who have the same opinion. .
P Coutn Asouse L-PropZTInt

Z&/a = 3.5758 //’ E= 0.103 ' WITH Y= Tooe T
P:O."\V N =180 (?‘E) /\S-\_ E) = (0.3(05) 0.575)
g =083 Sk

(b) Is it possible that 60% of all senior executives believe that the most common
interview mistake is to have little or no company knowledge? Explain.

Smce 0.60 12 nov \n Tue 927 (onFinwee INTervAL,

IT \s WNoT Very L\\ceui,

(c) Using the point estimate p = 0.47, determine the sample size required to have a
margin of error of +0.04.

(2.5758)% (0.47) (0. 53)

i e i —

< /033.947

N = (o.o‘ﬂl



10. (10 points) The ages, in years, of the four U.S. presidents when they were assassinated
in office are 56 (Lincoln), 49 (Garfield), 58 (McKinley), and 46 (Kennedy).

(a) Two of the ages are selected at random with replacement. List all possible samples
and find the median of each sample.

(‘56,56\)— S (4a,56) - 52.5 (58,56) - 57 (%,5(9} - 51
(56,49) - 53.5 (449,49) - 49 (58,49) - 535 (4e,uq)-4T-5
(56,68)- 87 (49,58) - 53.5 (58, 58) - 98 (46, 8) - 59
(56,46)- 51 (49,46) - 47.5 (58,4¢) — 59 (4.40) - 46

(b) Summarize the sampling distribution in a probability distribution table.

l
| 53 sa.5| 538 s6 | 57 | s®
‘ - a_ | A } a A 9 i | -—L—"t\ 5 . -

(c) Find the mean of the sample medians.

U + 2 (476 )+ 4+ ale\) + a(sd) « 3(6955)'4 2(53.6) + 56

+ 9(s7)1 58 = 830 83
) C = Mew = T o= 5298

(d) Find the population median.

Yo, 44, 56,58
o
m&g\AM = 53‘5

(e) Dq the sample medians target the population median? Explain.

‘No, 59.35 =+ 58-9



Math 153 - Test 3b Name __ ey
November 20, 2012 o Score

" Show all work to receive full credit. Supply explanations where necessary.

1. (3 points) Sketch the standard normal curve and shade the region under the curve
- associated with the probability P(z < 1.25).

2. (3 points) A 90% confidence interval estimate for the mean number of farms per state
is (34.3,52.7). Find the best estimate for the mean number of farms per state and the |
margin of error. |

3. (3 points) A pizza shop owner wishes to find the 95% confidence interval estimate of
the actual mean cost of a plain cheese pizza. How large should the sample be if-she
wishes to be accurate to within $0.15? A previous study showed that the standard
deviation of the price was $0.26.

4570 C"L'.VE\. ::b 0(-':‘— 0-05
% d;’a= 0.0QS

,,,,, ) = /.54

a
Zofy = /-9 .96 -6.96 ) _
N = 0-15

E= 0.15

= 0.30b
o= 0.3 A SAmpLE $12% oF 1\:__?_

SHouLn oo \T.



" 4. (3 points) In a certain heavily polluted lake, 62% of the frogs have unusual deformities.
In a random sample of 20 captured frogs, what is the probability that exactly 10 have
unusual deformities?

N = iO@Q P(X - \O\)’ - \DLnoqu\po\S':( 20, 0.69, \o)
P'—"- -
= 0.36 = O. Oqt735

k=10 ' . 9.735%

5. (4 points) Teacher’s salaries in North Dakota are normally distributed with mean
$35441 and standard deviation $5100. In a sample of 500 teachers, about how many
have salaries between $30000 and $50000?

500 x motmal col‘?(:-}oooo: 50000, 3ouUM) 5\00>

HaT7.49145802

i

6. (3 points) Heights of men are normally distributed with mean 69in and standard
deviation 2.8in. A contractor wishes to determine the height of a basement ceiling
that allows 99.5% of all men to stand without crouching. What would that height be?

{rw Nooe (0,995, 69, 3.8) = 76,3\



7. (6 points) Five $1 bills, ten $5 bills, and seven $10 bills are placed into a box, and one
~ bill is selected at random. Let x be the value of the selected bill.

(a) Construct the probability distribution for the random variable z.

X Px)
N

| 5 iO/aa

o | T/ea

(b) Find the expected value of x.

- b5 go 70 /135 4

(c) Find the standard deviation in the values of z.

5 o 7\ [ a5t
o- (\)(;;)+(\35)(;—5>4 (\oo)(;a> | %8 )

* /[.136



