_ Name: L{-Q/% -
MATH130 - ELEMENTS OF STATISCICS
“srisezBXAM IL- VERSION 3

TRE

Dr. A. Cardwell November 3, 2009

SHOW ALL WORK NEATLY and clearly indicate your answers. Show all 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 9
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 binomial and normal distributions.

, Good luck!!

1. (8 points) Indicate for each of the following variables whether the variable being described
is discrete or continuous.

a) The number of traffic accidents in Lancaster today. a) e)

b) The weight of each vehicle involved in an accident today. p)

¢) The amount of time between accidents in Lancaster today. c)

Qp [0

d) The number of passengers in each vehicle involved in an d)
accident today.

2. (8 points) Indicate the appropriate answer for each question in the space provided.

a) The standard normal distribution has C :
A) mean = 0, standard deviation = 0 B) mean = 1, standard deviation = 0
C) mean = 0, standard deviation = 1 D) mean = 1, standard deviation = 1

b) The location/center of a normal distribution is determined by its A

A)meanp  B) standard deviation o C) interquartile range IQR D) variance o*

¢) For a continuous random variable X, the total area under the probability distribution
curve of X is always B .

A)lessthan1 B)equaltol C) greaterthan1 D) n

d) The C of a discrete random variable gives the possible values of the variable and
the associated probabilities.

A) Parameter B)Mean C) Probability Distribution D) Standard deviation
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3. (8 points) A life insurance company sells a $150,000 one-year term life insurance policy to a

35-year-old male for $250. If the probability that the'male survives the year is 0.998592,
compute the expected value of this policy to the insurance company.

X pOx)
hoes 250 .49gS9aA2
eSS  -RUaISO .001408
g
E(x)- 250(.998592) + (~pGFSON 00010 )
= 24965 - 2(0.%5

$2%.80

4. (8 points) A random number generator randomly generates a number between 0 and 15. The

random variable X, the number generated, follows a uniform probability distribution.
a) Draw the graph of the uniform density function, and clearly label your axes.

.\

o 25 34

b) What is the probability of generating a number between 2.5 and 3.4?
. 0.9 _
P(2.5¢X<3.4)= 15 = 0.06.

5. (6 points) For each of the following probability experiments, does the experiment represent a
binomial experiment? If yes, give the values for # and p. If no, state why.

a) According to an article in Reader’s Digest, 10% of people are left-handed. For 12 people
selected at random, the number of people who are left-handed is recorded.
Tes

n=12 P“-O.I

b) A coin is tossed until 3 heads have appeared. The number to tosses required is recorded.

No not a Lxed number e ’cr»lq\s
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6. The following data represent the number of games played n each World"Serles from 1923 to
-2005. -

x (games played) | Frequency
4 16
5 15 —B'\‘On\ =
6 18
7 33
a) (6 points) Construct a discrete probability distribution for the random variable X.
x | P(x)
g .t 15 -
5 |.183
6 |.220
+ |.402
b) (4 points) Draw a probability histogram for this distribution
. " 1
.3
5 | _ |

A1

L;’—‘-g ;o k 3 \
¢) (5 points) Compute and interpret the mean of the random variable X,

= 4(1as)+ 5183+ 6 (.220) + 7(402) =5.829

IF a Sengs < seleckred aX random , 1t 1S e;opecjf@\
Por G opmas WA have ‘oeen P\O‘%@\'

d) (5 points) Compute the standard deviation of the random variable X

A (Dc-/uV' P(x) (x;u)lP(ﬁ

4 -1.%29 3.365 (195 L 652
5 -.%29 .68 F 183 L1206
b .17 .029 .220 . 006
7 1 3% .40 - S5
[.335
o =J1335"' = .18
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7. (15 points) Accordingto the Nielsen Ratings, 30% of households nationwide tuned in to
watch the 1981 World Series between the LA Dodgers and the NY Yankees. Suppose a
random sample of 15 households is chosen.

a) What is the probability that exactly 6 were tuned into the 1981 World Series?

P:‘Z ?(%; G)= . IuF23388G = | 47

b) What is the probability that 3 or fewer were tuned into the 1981 World Series?

P(X<B)= . 2968679 = 299

¢) Find the probability that at least 4 were tuned into the 1981 World Series.

P(X2y) = |- PX<3) =, F03)

d) What is the mean number of households that were tuned into the 1981 World Series?
e np = 15(.3)= 4.5

e) What is the standard deviation of the number of households that were tuned into the 1981
Wotld Series?

O_'=JHP(\-P)' = JI5(2)(3) = J3.15 } T

8) (15 points) Suppose Z is a standard normal random variable. Find:
a) P(Z<225)

84K

b) P(-135<Z<1.13) -
_p(2<(13)- P(z<-1.3D)= . §308~ [0R8S < L 353

) P(Z>-1.98)
- |- P(z¢~1.9%8)° 1-. 0239 =, 0!

d) Z such that the area to the right of Z is 0.73.

27 /Z Eo.’?% Z= - o.G|

Z

Page 4 of 5




Name:

9) (15 points) Suppose Wigglesworth-Tires manufactures tires having the property that the
mileage the tire lasts approximately follows a normal distribution with mean 65,000 miles
and standard deviation 3,300 miles.

a) What percent of the tires will last at least 70,000 miles?

X = 30O 000
L _ 70000~ 95000 _ | 55
2= 2300

P(XS70000) = P(Z21.92)- - P(2<).92)
: = |~.9235%F = 0.0y = O.064IT .

b) What is the probability that a randomly selected tire lasts between 60,000 and 75,000

miles? O OO0 — LSOCO -
IR 35535 5000 e
IO X=75000, 3 = =5555°° = 3,03

P(60 000 X< ISD00) = P(~1.52 <2< 3.03)
= 9988 ~. 06y 3

=.93495 = . 9339

¢) Mr. Wigglesworth wants to issue a Warfanty that will offer to replace any tire lasting less
than the guaranteed lifetime. What lifetime should Mr. Wigglesworth advertise on the
warranty so that his company will have to replace no more than 3% of its tires?

‘Z: _‘%8 = - '%%O?O\

0>

° X

11

el +/J
(-1.%%)3200) t LSOO

N —
i

= 58796 = 5%8393.2%

THE END
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