MATH 115 ExAM #4 KEY (SPRING 2018)

1 Point estimate for population proportion p is p = z/n = 38/362 ~ 0.1050. Note that
np,ng = 5.
For a 95% confidence interval we have o = 0.05, so critical value is Za/2 = Zo.025 = 1.96.

Margin of error:
nq 0.1050)(1 — 0.1050
E =202 = 1.96\/( i ) _ .0316,
n 362

and so the 95% confidence interval for p is
(p—E,p+ E) = (0.1050 — 0.0316,0.1050 + 0.0316) ~ (0.073,0.137).

For a 98% confidence interval we have o = 0.02, so critical value is Za/2 = Zo01 = 2.33.

Margin of error:
Hq 0.1050)(1 — 0.1050
E =20y 22 :2.33\/( i ) _ .037,
n 362

and so the 98% confidence interval for p is

(h— E,p+ E) = (0.1050 — 0.0375,0.1050 + 0.0375) = (0.068, 0.143).

2 With a = 0.01 we have 2,2 = 2005 = 2.575. The sample proportion of green peas is
p = 428/580 = 0.7379. Margin of error:

hq 0.7379)(1 — 0.7379
E =202 = 2.575\/( i ) _ 0.0470.
n 580

The 99% confidence interval for p:
(p—E,p+ E) = (0.7379 — 0.0470,0.7379 + 0.0470) ~ (0.691,0.785).
The 99% confidence interval for the percentage of green peas 100p%:
(69.1%, 78.5%).

Since this interval contains 75% the results do not contradict the theory.

3a Assuming p = ¢ = 0.5, with a = 0.005 we have

a/2\2 2.575\°
n=ﬁc§<zE/2> — (0.5)(0.5) (W) ~ 1036.04,

and so the sample size should be at least 1037.

3b Now we have p = 0.26, so that

/a2 2,575\
n= ﬁg(%) — (0.26)(0.74) (W) ~ 797.33.

The sample size should be at least 798.



4 The sample mean and sample standard deviation are T = 98.9 and s = 42.3. Degrees of
freedom is n — 1 = 18. Margin of error with o = 0.02:

S _onm0. 223 _opam

o V19
The 98% confidence interval for mean wake time p is
(T — E,T+ E) =~ (74.1,123.7).
Bigpharmazone does not appear to be effective at the o = 0.02 level since the mean wake time
of 102.8 minutes before treatment lies within the 98% confidence interval.

E =

5 From the data we calculate T = 6.53 and s = 2.339. For a 90% confidence interval we have
a = 0.10, and with the degrees of freedom being n — 1 = 9 we find ¢,/ = f9.05 = 1.833. The
margin of error is thus

2.339
B =top —— =1833- =220 = 1.356.
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The 90% confidence interval for the mean arsenic amount y is
(T —E, T+ F) ~ (5.17,7.89).

This confidence interval cannot be used to describe arsenic levels in places as faraway as
Arkansas where the soil is different.

6 Here df. =n —1 =18 and a = 0.02, and so from the chi-square distribution table we
have x% = 34.805 and x2 = 7.015. The 98% confidence interval for the population standard
deviation o is

(n—1)s? (n—1)s? 18(42.3)2 18(42.3)2
<\/ Xk \/ X2 >:<\/ 34.805 \/ 7.015 >:(30'4’67-8)~

7a Letting p be the proportion of lawsuits dropped or dismissed, we have

Hy:p<0.5
H,:p> 0.5 (claim).

7b Critical value is z, = 29,01 = 2.33.
7c Rejection region: (2.33,00).

7d With p = 706/1228 = 0.575, the standardized test statistic value is
L_p-p 0505
Vpa/n  1/(0.5)(0.5)/1228

Te Since z = 5.26 lies in the rejection region, we reject Hy. Therefore the claim cannot be
rejected.
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We have
Hy: <0
H,:p>0 (claim).
Critical value with degrees of freedom n — 1 = 48 is t, = g 05 = 1.676.

Rejection region: (1.676, 00).

Standardized test statistic value:
T — 4 —
_Toe 0470 g,
s/v/n 21.0/1/49

Since t = 0.13 is not in the rejection region, we fail to reject Hy. The claim can be rejected.




