Assugnment Chapter 8.1- Homework
]

Studeliti- - Instructor: Andreas Lazari
'Date: _ Course_: Math26_20 F - Fall 2018

1. Is the statement below true or false?

The distribution of the sample mean, x, will be normally distributed if the sample is obtained from a population that is
normally distributed, regardless of the sampie size.

Choose the correct answer below.,

(@ e D

) False

2. Determine whether the following statement is true or false.
To cut the standard error of the mean in half, the sample size must be doubled.

Choose the correct answer below.

(O A. False. The sample size does not influence the value of the standard error.

O B. False. The sample size must be reduced by a factor of two to cut the standard error in haif.
f\! C. False. The sample size must be increased by a factor of four to cut the standard error in hatf—

O D. True. o




3. A simple random sample of size n = 62 is obtained from a population with 1 =65 and ¢ =86. Does the population need to be
normally distrit_:uted for the sampling distribution of x to be approximately normally distributed? Why? What is the sampling
distribution of x?

Does the population need to be normally distributed for the sampling distribution of x to be approximately normally
distributed? Why?

@ A. No because the Central Limit Theorem states that regardless of the shape of the underlying-
\ population, the sampling distribution of x becomes approximately normal as the sample size,
—A.increases. e
QO B. Yes because the Central Limit Theorem states that only for underlying populations that are
normal is the shape of the sampling distribution of x normal, regardless of the sampie size, n.
O C. No because the Central Limit Theorem states that only if the shape of the underlying

population is normal or uniform does the sampling distribution of x become approximately
normal as the sample size, n, increases.

QO D. Yes because the Central Limit Theorem states that the sampling variability of nonnormal
populations will increase as the sample size increases.

What is the sampling distribution of x? Select the correct choice below and fill in the answer boxes within your choice.
Type integers or decimals rounded to three decimal places as needed.) ez

@ A. The sampling distribution of X is normal or approximately normal with pz = & L \ann\
o= &)

= - 6. =0 F2

£ = -
Ing‘dtst%bution«ai sig-unifornt wilh My = and o; =

OC. The sampling distribution of x follows Student's t-distribution with Mz = and

O

O D. The sampling distribution of x is skewed left with My = and

G"“—

4. Determine p; and o; from the given parameters of the population and sample size.
p=78_0=28, n=49 ]’“I:Y-") fofg

Ox=Z _ pe_28- 28 ._,,
G A st
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6. Suppose a simple random sample of size n =10 is obtained from a population with u =66 and ¢ = 14.
(a) What must be true regarding the distribution of the population in order to use the normal model to compute probabilities
regarding the sample mean? Assuming the normal model can be used, describe the sampling distribution X.
(b) Assuming the normal model can be used, determine P(x < 69.4).
(c) Assuming the normal model can be used, determine P(>'< 267.9).

(a) What must be true regarding the distribution of the population?

&,—Ine population must be no "Bl distributed and the sample size must be large.
@

B. The population must be normally distribute

(O C. There are no requirements on the shape of the distribution of the population.

O D. Since the sample size is large enough, the population distribution does not
need to be normal.

Assuming the normal modei can be used, describe the sampling distribution x.

O A. Normal, with p- =66 and c- =
- Normal.with 5 =60 2nd o5~ iz

éB. Normal, with Hg = 66 an)dﬁﬁ

Oec. Normal, with Bz = 66 and o5 = 14

(b) P(;( <694)= Q ' ?F 2 2 —{(Round to four decimal places as needed.)
(c) P(x267.9)= 6) ' 3 33 &] (Round to four decimal places as needed.)

Te cou) = Nedb(CEry, 604, ¢6, 4% -0 FFEFSIeA
b) P(R<éru)= WedfGer, 624, /%)Q@HW

- M\ p, 333490115
C> P( X>6F'?>: Nedd (6749, ETT,66) %)%00'333?‘



7. Suppose a geyser has a mean time between eruptions of 73 minutes. If the interval of time between the eruptions is

normally distributed with standard deviation 28 minutes, answer the following questions.

{a) What is the probability that a randomly selected time interval between eruptions is longer than 8

The probability that a randomly selected time interval is longer than 87 minutes is approximaté
four decimal places as needed.)

(b) What is the probability that a random sample of 10 time intervals between eruptions has a mean longer than
87 minutes?

The-pfobabilitythat the mean of a random sample of 10 time intervals is more than 87 minutes is approximately
() 0 S 6 “4 /. (Round to four decimal places as needed.)
w‘

(c) What is the probability that a random sample of 24 time intervals between eruptions has a mean longer than
87 minutes?

Th iti t the mean of a random sample of 24 time intervals is more than 87 minutes is approximately
und to four decimal places as needed.)

( Ct does increasing the sample size have on the probability? Provide an explanation for this result. Choose the
correct answer below.

O A. The probability increases because the variability in the sample mean increases as the sample
size increases.

O B. The probability increases because the variability in the sample mean decreases as the sample
size increases. ; =

@ C. The probability decreases because the variability in the sample mean decreases as the—

sample size increases. )

ability decreases because the variability in the sample mean increases as the sample
size increases.

R

{e) What might you conclude if a random sample of 24 time intervals between eruptions has a mean longer than
87 minutes? Choose the best answer below.

O A. The population mean cannot be 73, since the probability is so low,

(O B. The population mean must be less than 73, since the probability is so low,

() €. _The population mean is 73 minutes, and this is an example of a typical sampling.
( @ D. The population mean may be greater than 73

&) PX > 9¢) = Nedt (87 ETT) F3,28) = 0308837522 20,3085
b) PURISF) = wed (87 EvYy 1) 2E)=01056923]% 9,056
C) P(X78%) = NedS (9F) ET) 73 255 =01 00 /5 2L/ Divo 72



8. The shape of the distribution of the time required to get an oil change at a 10-minute oil-change facility is unknown.
However, records indicate that the mean time is 11.1 minutes, and the standard deviation is 3.5 minutes. Complete parts (a)
through (c) below.

Click here to view the standard normal distribution tabl (page 1),!

ick here to view the standard normal distribution table (page 2),2

{a) To compute probabilities regarding the sample mean using the normal model, what size sample would be required?

Choose the required sample size below.

O A. The normal model cannot be used if the shape of the distribution is unknown.
(O B. The sample size needs to be less than 30.

Any sample sjze could be used.
@ D. The sample size needs to be greater than 30.

(b) What is the probability that a rando e of n = 35 oil changes results in a sample mean time less than 10 minutes?
PUXLIO) = Ned§(-E99, 19,111 %}: 03144%

{c) Suppose the manager agrees to pay each employee a $50 bonus if they meet a certain goal. On a typical Saturday, the
oil-change facility will perform 35 oil changes between 10 A.M. and 12 P.M. Treating this as a random sample, at what mean
oil-change time would there be a 10% chance of being.at.orbelow? This will be the goal estgblished by the manager.

The probability is approximatel
(Round to four decimal places(as needed.)

There would be a 10% chance of being at or belo
{Round to one decimal place as needed.)

minutes.

7 il

1: Standard Normal Distribution Table (page 1) )Z: /Y\\fl'\/(‘ 10,1 3:5’47—"[; ) = 10,34 182 0:3

bLle TT1g3/24
/VOYL 7%@ 7Lﬂ~é[e£-

A . 0.0336 X
=17 0.0446 0.0436 0.0427 0.0418 0.0400
=16 0.0548 08.0537 0.0526——0.0516——0.0505
-L5 0.0668 0.0655 0.0643 0.0630 0.0618
-1.4 0.0808 0.0793 0.0778 0.0764 0.0749

-1 % N ANeEg N nnc1 T YA N g Xalr a3l n neto N neny




1. True

2. C. False. The sample size must be increased by a factor of four to cut the standard error in half.

3. A
No because the Central Limit Theorem states that regardless of the shape of the underlying population, the sampling
distribution of x becomes approximately normal as the sample size, n, increases.

A. The sampling distribution of x is normal or approximately normal with My = 65 and o; = 0.762
4,78

4
5. 40

2.373

6. B. The population must be normally distributed.
B.N I, with 66 and LA
. Normal, with p- =66 and 6= =
Hx X 410

0.7788
0.3339

7.0.3085

0.054¢

0.007%,
C. The probability decreases because the variability in the sample mean decreases as the sample size increases.

D. The population mean may be greater than 73.

8. D. The sample size needs to be greater than 30.
0.0315
10.3






