MATH 130 - ELEMENTS OF STATISTICS
EXAM III - VERSION 1

Dr. A. Cardwell

November 19, 2009 NAME: !/(QJJ\

SHOW ALL WORK NEATLY and clearly indicate your answers. Show a]l your working for every problem.
A correct answer with no work shown (except on problems which are trivial) will receive no credit. If you
are not sure if you have written enough, please ask. There are 7 problems on 5 pages. The time allowed is
75 minutes and the exam is worth 100 points. Write your name on every page in the space provided. You
may use a calculator for this test, but not a cell-phone or laptop. You may also use a 3x5 inch formula
card, and you may use the tables in the back of your textbook to calculate the probabilities for the normal

and Student’s t-distributions.
Good luck!! \O

L. In a 2003 study it was found that medicgl residents work an average of 81.7 hours per week. Suppose
the number of hours worked per week medical residents is normally distributed with standard
deviation 6.9 hours per week. Suppose a random sample of 8 medical students is chosen.

(a) (6 points) What is the probability that a randomly selected medical resident works less than}{ + +
hours per week?

7= tfl{%‘_ﬂ:-o.g%

Pexem2) - PlEe-0s)* 2003

"

(b) (3 points) What is the mean of the sampling distribution of T, the mean number of hours worked
per week?
A

(¢) (3 points) What is the standard deviation %f the sampling distribution of T?
o .
Ox =~ = T8 ~ 2435
(d) (6 points) What is the probability that the mean number of hours worked per week by the
dens sample is less than 22 hours per week?
& % A
2 J3F- 8L
T 24295 T 7193

PER<FN =P(2<-1.92) = 0.0268%

(e) (3 points) Why do we know that the sampling distribution of Z follows a normal distribution?

Tho Pogm\c\‘non 1S r\olrmcx\b Aishibouted .
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Suppose Nokia wishes to estimate the mean talk time on its new CG134 camera phone before the

battery must be recharged. In a random sample of 40 phones, the sample mean talk time was 315
minutes.

(a) (3 points) Why can we say that the sampling distribution of 7 is approximately normal?

Somp\e Size > A0

(b) (10 points) Construct a 94% confidence interval for the mean talk time for all CG134 camera
phones, assuming that g-= 27 minutes. "

A= 0.007 D Ro,: 55+ |88

_:t
Lower bound = X = Z.qs o5 = 315~ .88 J:-‘/Bif) % .03

= 306.93
Upper bourd =323 .03 v~

CT = (306.97, 31303)

(c) (2 points) Interpret the confidence interval you found in part b).

we oare GU% Sor Hhe ueon Yol hme s behoeen
306.97 5 32203 minules

(d) (2 points) What would happen to the length of the confidence interval that you found in part

b) if it had been instead calculated with a sample of 60 phones? (You do not need to find the
confidence interval.)

The interval would hawve decreased A ‘en\(jf(«\

(e) (6 points) How many phones would Nokia need to test to estimate the mean talk time for all
CG134 phones within 5 minutes with 98% confidence (assuming that o = 27 minutes)?

. (z‘,éo»\z _ (2.355- 2?)2_ 15%.3 |

dtO.ol

Z‘O‘/z: Z‘on =2.33
E=5
S =23 ’
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3. (6 points) For the Student’s t-distribution, find the ¢-value so that

(a) the area in the right tail is 0.005 with 19 degrees of freedom.

F=2.306l

(b) the area left of the ¢-value is 0.025 with 12 degrees of freedom.
t=-2.139

4. A researcher records the number of cars that arrive at a Burger King drive-through between 11:50am
and 12:00noon for a random sample of 25 Wednesdays. The researcher finds that the sample mean
is 4.08 and the sample standard deviation is 2.12.

(a) (12 points) Compute and interpret a 90% confidence interval for the mean number of cars

waiting in line betweep 11:50am and 12:00noon on Wednesdays :
3 = 4.08/5- S e 25 o= [

toy, = t,o/qw%«u\ 21y Y.
by = 170 355 = . F255 Y

-
Lower bound = X - boy, = 4.08 = 7255733545

Upper bound = 1 5055 v/

We cve 90 confhident the Meoon numbers aeeS
arﬁuuﬁ 1S behoeen 3.25 ¢ 4.3 M

(b) (2 points) What would happen to the length of the above interval if it were calculated with 95%
confidence? (You do not need to find the confidence interval.)

The \6”8% oF e infervo)l would iIncrease

5. (3 points) Which is larger, the area under the t—distribution with 12 degrees of freedom to the right
of ¢t = 2.5 or the area under the standard normal distribution to the right of z = 2.57

L - dishribuhon
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6. From a random sample of 1201 Americans, it was discovered that 1139 of them lived in neighborhoods
with acceptable levels of carbon monoxide.

(2) (4 points) Obtain a point estimate for the proportion of Americans who live in neighborhoods
with acceptable levels of carbon monoxide.

TS
P = 2ol T.A4%y

(b) (8 points) Construct a 99% confidence interval for the proportion of Americans who live in
neighborhoods with acceptable levels of carbon monoxide.

ol ,0O\ Q?(:: 005 2‘005:2'5?’5 Nn=1201

ai-8 Uy (V- .94
sz,gf%fj - 2.535] /201 = 00l by

4By +.0lly = G648
A48 ~ LOlY = 925

ft

UPPer bouna
Louaer bouﬂd

n

(c) (10 points) You wish to conduct your own study to determine the proportion of Americans who
live in neighborhoods with acceptable levels of carbon monoxide.

i. What sample size would be needed for the estimate to be within 2 percentage points with
95% confidence if you use as a prior estimate your answer from part »PICx A=.05

2\ 2 N
N = P (\ - P\ k_/g Z‘°</2= 2.025 'cl(o

9% — .
= quey (1 -9\ 52 - ) =430 €02
= 4169.99

ii. What sample size would be needed for the estimate to be within 2 percentage points with
95% confidence if you do not use a prior estimate?

pA
M= 025( ) = 0.25( To0yu) =240l
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7. The manufacturer of a certain type of ATM machine reports that the mean ATM withdrawal is $60.
The manager of a convenience store with an ATM machine claims that the mean withdrawal from
his machine is less than this amount.

(a) (6 points) Determine the null and alternative hypotheses.

Hot/uz(oO
H, :/u<Q>O

(b) (3 points) What would it mean to make a Type I error?

Qe\yact Ho whamn Y, © hue

Endona ods the WAAO%/ fo beleve Hatr the meon
wthdrowod 1§ ess thon™ $60, ®nen 1n foct i+

IS ot . |
(c) (3 points) What would it mean to make a Type II error?

)FO\\ \”O F%QC\’ \'\o e H\ S M

The mowmer 00eS " (eech The aull pothess Whery
n Pc\dv, ‘é/j\Q meon  wiRArawo) 1S fesc thonm JO.
4

(d) (3 points) Suppose sample data indicates that the null hypothesis should be rejected. State the
conclusion of the manager. '

There 15 _Sug\\cmjf eodene Yo Suppoft
oy the meon withdrawe) S (ess thon

$oo.

THE END




