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18. (a) Theclaimis #=8.7s,s0Hy u=8.7s.
(b) You want to know if the average is longer, so Hy: u> 8.7 s.
(¢) You want to know if the average is reduced, so Hy: # < 8.7 s.

(d) Since part (b) is a right-tailed test, the P value area is on the right. Since part (c) is a left-tailed test, the P
value area is on the left.




image8.png
20. (@) @=005
Hy: 11 =85 mg/100 mL
Hy: 1 >85mg/100 mL

Since > is in Hj, use a right-tailed test.
(b) Use the standard normal distribution. We assume that x has a normal distribution with known standard

deviation ¢. Note that x is given in the null hypothesis.

"

(¢) Pvalue=P(z>1.99)=0.0233

tondord Hormal Dicribution

_

am 20 100 om0 100

199 am0

(d) Since a P value of 0.0233 < 0.05, reject H. Yes, the data are statistically significant.
(e) The sample evidence is sufficient at the 0.05 level to justify rejecting H,. It seems Gentle Ben’s glucose

is higher than average.
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2. Ifois known, use the standard normal distribution. If & is not known, use the Student’s 7 distribution with » — 1
degrees of freedom.
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4. Not necessarily. If the P value = 0.04, you would reject at the o = 0.05 level but not at the o = 0.01 level. On
the other hand, if the P value is 0.003, you would reject at both the & = 0.05 and & = 0.01 levels.
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6. No. The P value for the two-tailed test is twice the P value for the one-tailed test. If the P value < 0.01, then
2 x Pvalue might be greater than or less than 0.01.




image12.png
10. (a) Yes, because the sample size is large enough and o is unknown; df =n—1=49-1=48
®) Hy:u=92, H :u<92;

©

(d) Using Table 6, 0.0005 < P — value < 0.005.
(e) Since P—value <@ =0.01, reject the null hypothesis.
(®) The sample evidence is sufficient at the 0.01 level to reject the null hypothesis.
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12. (@ «=005
Hy: u=74pH
Hy:u#74pH
(b) Use the Student’s 7 distribution with df. =n — 1 =31 — 1 = 30. The sample size is large, n = 30, and ois
unknown.
_81-74

~2.051

(¢) Ifdf =30,2.051 falls between the entries 2.042 and 2.457, use two-tailed areas to find that
0.020 < P value < 0.050. Using a TI-84, P value = 0.0491.
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Student's tDist bution with df. = 30
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(d) Since the entire P-value interval < 0.05. we reject H,. Yes, the data are statistically significant.

(e) At the 5% level of significance, the evidence is sufficient to say that the drug has changed the mean pH
level.
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16. (@) «=001
Hy: 11=8.0 ppb
Hy: 11<8.0 ppb

406

(b) Use the Student’s 7 distribution with d,f. =n — 1 =37 — 1 = 36. The sample size is large, » = 30, and ois
unknown.

Y-u 72-80

TN

Nn V37

~-2.561
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(¢) InTable 6, use the closest d.f. smaller than 36 or d.f. = 35. Since 2.561 falls between entries 2.438 and
2.724, use one-tailed areas to find 0.005 < P value < 0.010. Using a TI-84, P value = 0.0074.

Student's tDist bution with df. = 36

a50 2% 200 00 00w Lo 200 20

(d) Since the entire P-value interval < 0.01. we reject H,,. Yes, the data are statistically significant.

(e) At the 1% level of significance, sample data support the claim that the average arsenic content is less than
8.0 ppb.
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18. (i) Use a calculator to verify. Rounded values are used in part (ii).
i) (@ a=001
Hy: =14
Hy:u>14
(b) Use the Student’s 7 distribution with /. =n — 1 =10 — 1 =9. We assume that x has a distribution
that is approximately normal and that o is unknown.
15.1-14

1.386
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(¢) Fordf =9,1.386 falls between entries 1.383 and 1.574. Use one-tailed areas to find that
0.075 < P value < 0.100. Using a TI-84, P value = 0.0996.

Saents { DT kN witn o, =9

=000 2000 1000 o 13 2000 2000

(d) Since P-value interval > 0.01, we fail to reject Hj. No, the data are not statistically significant.

(e) At the 1% level of significance, the sample data do not support the claim that the average HC for
this patient is higher than 14.
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N . . . .
z= rzp , where p =— is the sample proportion, p is the value from the null hypothesis, and g =1—p.

rq n
n
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(@) Yes. np=60(0.18)=10.8>5; ng=060(0.82)=49.2>5.
® H,:p=0.18 H :p>018

© p=B_03 .- pop_ 03-018 .,
60 pg  [0.18(0.82)
@ P-value= P(z>z P(z>2.42)~0.0078

(e) Since P—value =0.0078 < @ = 0.01, reject the null hypothesis.

412

(f) The sample proportion based on 60 trials is sufficiently different from 0.18 to justify rejecting the null
hypothesis at the 1% level of significance.
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10. (@) «=005
Hy:p=067
Hy:p<0.67
(b) Use the standard normal distribution. The p distribution is approximately normal when » is sufficiently
large, which it is here, because np = 38(0.67) = 25.46 and ng = 38(0.33) = 12.54, and both are greater

than 5.
p="221_ 5506
n 38
__b=p _05526-067_ .,
Pq 0.67(033)
n 38

(¢) Pvalue=P(z<-1.54)=0.0618

Standard Normal Distribution

=0 200 15 -100 0w 100 200 200
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(d) Since a P value of 0.0618 > 0.05, we fail to reject H. No, the data are not statistically significant.

(e) At the 5% level of significance, there is insufficient evidence to say that the proportion of women athletes
who graduate is less than 67%.
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14. (@ «=005
Hy:p=075
Hy:p#075
(b) Use the standard normal distribution. The p distribution is approximately normal when » is sufficiently
large, which it is here, because np = 83(0.75) = 62.25 and ng = 83(0.25) = 20.75, and both are greater

than 5.
1}:[:24:0_7711
n 83
__b-p_07711-075_
[pq 0.75(0.25)

n 83
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(¢) P value =2P(= > 0.44) = 2(0.3300) = 0.6600

Standzrd Nor mal Distribuion
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(d) Since a P value of 0.6600 > 0.05, we fail to reject H,. No, the data are not statistically different.

(e) At the 5% level of significance, there is insufficient evidence to indicate that the population proportion of
guests who catch pike of 20 pounds is different from 75%.
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18. (@) a=0.05
Hy:p=0380
Hy;:p<0380

419

(b) Use the standard normal distribution. The p distribution is approximately normal when » is sufficiently

large, which it is here, because np = 115(0.8) = 92 and ng = 115(0.2) = 23, and both are greater than 5.
-~ r 88

=—=——=0.7652
LFESTE

n
p-p 0.7652-0.80

pg 0.80(0.20)
o 115

=-0.93
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(¢) Pvalue=P(z<-0.93)=0.1762

Standard Normal Distrikuticn
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(d) Since a P value of 0.1762 > 0.05, we fail to reject H,. No, the data are not statistically significant.

(e) At the 5% level of significance, there is insufficient evidence that the population proportion of prices
ending with digits 9 or 5 is less than 80%.
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20. (a) a=0.01
Hyp=012
H;:p<0.12
(b) Use the standard normal distribution. The p distribution is approximately normal when » is sufficiently
large, which it is here, because np = 209(0.12) = 25.08 and ng = 209(0.88) = 183.92, and both are greater

than 5.
i,:f:i:o_m“
n 209
__Pop_ 0.0766-0.12 _ 103
pq 0.12(0.88)
T 209

(¢) Pvalue=P(z<-1.93)=0.0268

Standard Norral Dt lbution

am 183 -Loo om0 100 200 200
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(d) Since a P value of 0.0268 > 0.01, we fail to reject H,. No, the data are not statistically significant.

(e) At the 1% level of significance, the data are insufficient to conclude that the population proportion of
patients having headaches is less than 0.12.
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Assignment

For this module, complete the following textbook problems and submit them to the dropbox linked below, either in the form of a file
upload, or by pasting your answers and work into the dropbox’s text entry submission field. Remember, you are only allowed one
ungraded assignment submission at a time, so you will need to wait until the previous module's assignment is graded before you can
submit this one.

Section 8.1 problems: 2, 4, 8, 12, 14, 18, and 20
Section 8.2 problems: 2, 4, 6, 10, 12, 16, and 18

Section 8.3 problems: 2, 6, 10, 14, 18, and 20
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2. The alternate hypothesis is used to determine which type of test is used.
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4. No, if we reject the null hypothesis, we have not proven it to be false beyond all doubt. The test was conducted
with a level of significance & that is the probability with which we are willing to risk a type I error (rejecting
H,when it is in fact true).
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8. Reject H.
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12. (@ H,:u=30 ®) Hj:u+30 (© H;:u>30 @ Hj:u<30
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14. (a) Yes, because the x distribution is normal.

~-2.40

X—u 45-63
T/ 3/
() P—value=P(z<z)=P(z<-2.40)~0.0082
(d) Since P—value =0.0082 < =0.01, reject the null hypothesis.

o) =z




