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(¢) There is a 95% chance this confidence interval is one of the intervals that contains the population average
uric acid level for this patient.

z o‘]z 7(1.96x1.85

2
@ n=|=< ) =10.87, s0 n = 11 blood tests.
E 1.10




image8.png
20. (a)
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100-8.225 < 11 <100 +8.225
91.775 < 11 <108.225

The margin of error is 8.225.

(b)
X-z i<;4<J?+z i
r\/; c&
20 20
100-1.645| ——= <;4<100+1.645[—J
[#36) V36

100-5.48 < £ <100+5.48
94.52 < 1 <105.48

The margin of error is 5.48.
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100-1.645| — <;l<100+1.645[—)
100-2.74 < u<100+2.74
97.26 < 1 <102.74
The margin of error is 2.74.

(d) Yes. As the standard deviation decreases, the margin of error decreases.
(e) Yes. As the standard deviation decreases, the length of the 90% confidence intervals decreases.
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24. (a) n=35,Y=5.1029 =5.1, as stated.
() c=80%. z, =128
.o 12838)
i B3
(Xx-E)<u<(x+E)
(5.1-0.82) < < (5.1+0.82)
4.28 < 11 <5.92 thousand dollars per employee profit

Ex =0.82

(¢) Yes. $3,000 per employee profit is less than the lower limit of the confidence interval, $4,280.
(d) Yes. $6,500 per employee profit is larger than the upper limit of the confidence interval, $5.920.
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(e)

€=95%, z, =1.96
.0 1963.8)
N 35
(X-E)<u<(xX+E)
(5.1-126) < u < (5.1+1.26)
3.84 < 4 < 6.36 thousand dollars per employee profit

Ex 126

Yes. $3.000 per employee profit is less than the lower limit of the confidence interval, $3.840.
Yes. $6.500 per employee profit is larger than the upper limit of the confidence interval, $6.360.
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4 n=12s50df=n—-1=12-1=11,¢=095; 7, =195 = 2201




image13.png
6.  The standard normal distribution
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8.  The interval will be longer for » = 10 with d.f. =9.
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12. (a) Yes. The sample size is large enough for the sample mean to have an approximate normal distribution.
Since we don’t know o, then we use s and the Student’s 7 distribution.

) df =n-1=80; 7. =1.990
¥—E<u<Xx+E

— s — s
A—f£ﬁ<,u<,\ +t —=

Jn
3

3
20-1.990—=< 1 <20+1.990—=
V81 a V81
20-0.66 < 11 <20+0.66

19.34 < 11 <20.66

(¢) There is a 95% chance that this confidence interval is one of the confidence intervals that contains .
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14. n=20,s0df=n—-1=19.
(a) x=83.75, as stated
5 =28.9662 ~ 28.97, as stated

369

(b)  c=90%., 507590 with 19.d.f.=1.729.
pofes _L729(2897) 1100
i V20
(X-E)<u<(X+E)
(83.75-11.20) < 1 < (83.75+11.20)

$72.55 < u<$94.95

(¢) We are 90% confident that the computed interval is one that contains the population mean price of
summer sleeping bags.
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18. n=10,df =n—1=9,.c=90%, tog, With9 d.f = 1.833
(a) ¥=062.26~62.3, as stated
5=28.0185~8.0, as stated
_ 1.5 _1.833(8.0)
i Ao
(X-E)<u<(x+E)
(623-4.6) < < (62.3+4.6)
57.7% < 1< 66.9%

) E ~46

(¢) We are 90% confident that the computed interval is one that contains the population mean percentage of
hospitals providing some charity care.
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20. (a) ¥ =064.161~064.2, as stated
5=27.862 ~27.9, as stated
() n=46.50df=n—1=46—1=45.
€=80%, fogo with 45 d.f = 1301
_fes _1301279) .,

N N

(X-E)<u<(x+E)
(64.2-5.4) < 11 < (64.2+5.4)
58.8 crimes per 1,000 population < x < 69.6 crimes per 1,000 population

57 crimes per 1,000 population may be below the average population crime rate because 57 is below the

lower bound of the confidence interval.
Yes, because 75 crimes per 1,000 population is higher than the upper bound of the confidence interval.

@
(€) ©=95%, fy.95 with 45 df =2.014

o les _2014(279)
N

~83

(X-E)<u<(x+E)
642-83<u<642+83
55.9 crimes per 1,000 population < x < 72.5 crimes per 1,000 population
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®

Since 57 crimes per 1,000 population is within the interval, it may not be below average. Since 75 crimes
per 1,000 population is still above the upper limit of the confidence interval, it seems that more patrols in
this neighborhood can be justified.

By the central limit theorem, when # is large, the ¥ distribution is approximately normal. In general,
n = 30 is considered large.
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2. mp>5Sandng >S5, where p~pandg=gq.




image21.png
4. Increasing the sample size will decrease the margin of error.
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8. (a) Yes. Both 7p = 200(0.40) =80>5 and ng = 200(0.60) =120 > 5 and we have binomial trials.
®) p—-E<p<p+E

n n

0.40(0. 60) 0.40(0.60)

200

0.40-1.96 <p<0.40+1.96

0.40 —0.068 < p<0.40+0.068
0.332< p<0.468

(¢) Weare 95% confident that this interval is one of the intervals that contains p.
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12. n=519, r=285

s 285
a) p="=2_0s401
@ » 519

n R
®) c= 99%,:C =2.58.4=1-p=0.4509
=~ z.A[pg/n =2.58,/(0.5491)(0.4509)/519 = 0.0564
(p-E)<p<(p+E)
(0.5491-0.0564) < p < (0.5491+0.0564)
0.4927 < p < 0.6055 or approximately 0.49 to 0.61.
We are 99% confident that the true proportion of judges who are introverts is between 0.49 and 0.61.

@ mp ~1113:11(£]:r:285>5
n

X
ng,ng=n(l-p)= ,,(1,[) =n-r=234>5
n

Since the estimates of np and ng are substantially greater than 5,

it is quite likely np and ng > 5. This
allows us to use the normal approximation for the distribution of p ., with u=p and & =/pg/n.
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14, n=592.r=360
r 360

a p=_=
@ P50

() ¢=95%, z, =1.96
E~z.\[pg/n =1.96,/(0.6081)(0.3919)/592 = 0.0393
(p-E)<p<(p+E)
(0.6081-0.0393) < p < (0.6081+0.0393)
0.5688 < p < 0.6474, or approximately 0.57 to 0.65.

=0.6081,s0 g =1-p=0.3919.

In repeated sampling from this population, approximately 95% of the samples would generate confidence
intervals capturing p, the population proportion of Santa Fe black-on-white potsherds at the excavation

site.
(€©) nmpxnp=r=360>5
ng~ng=nl—p)=n—r=592-360=232>5
Since the estimates of np and ng are both greater than 5, it is reasonable to assume that #p and nqg are also
greater than 5. We can then approximate the sampling distribution of p with a normal distribution with

u=pand o=/pg/n.
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18. n=328,r=171,n—r=157,both np and nq > 5.
@ p="=1L 05213 s0g=04787.
n 328
) c=95%, soz, =196
E ~z.\[pq/n =1.96,/(0.5213)(0.4787)/328 = 0.0541
(p-E)<p<(p+E)
(0.5213-0.0541) < p < (0.5213+0.0541)
0.4672 < p < 0.5754, or about 0.47 to 0.58.

In repeated sampling, approximately 95% of the intervals created from these samples would include p,
the proportion of physicians with solo practices.

(¢) Margin of error = £ =0.0541 ~ 5.4%.
A recent study shows that approximately 52% of physicians have solo practices. The study has a margin

of error of 5.4 percentage points.
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24. (a) Here, 80% sure implies =, = 1.28, and we use p = 0.50.

=V 128
n=pl-p)| £ | =0.5%x0.5x| —==| =455.11, so we use n = 456.
P p)(EJ (0_03]

379

(b) Wehave p=17%. so the calculation is adjusted as follows:

=V 128Y?
n=p(l- 2| =0.17x0.83x| === | =256.86. so we use n =257.
»( p)(EJ [0_03]
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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 7.1 problems: 2, 10, 12, 14, 16, 20, and 24
Section 7.2 problems: 4, 6, 8, 12, 14, 18, and 20

Section 7.3 problems: 2, 4, 8, 12, 14, 18, and 24
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2. True. Because the mean of the X distribution equals the mean of the x distribution and the standard error of the
X distribution decreases as » increases, X is the point estimate for z.
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10. Yes. The proportion of all confidence intervals based on random samples of size » that actually contain x is
0.90.
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12. (a) Yes. By the central limit theorem, the X distribution is approximately normal because the sample size if
sufficiently large and o is known.

(b) Y—E<u<X+E

_ o _ o
X~z —=<U<X+zZ,—=

“n N

9

9
20-1.96| —— <;4<20+1.96(—]
[\/36) V36

20-2.94 < u<20+2.94
17.06 < 1 <22.94

(¢) Weare 95% confident that this interval contains x from this population.
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4 @ n:[zfa) :(Mj ~15.59 5> n=16
E 0.5

(b) The X distribution will be exactly normal since the x distribution is normal.
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16. (a) n=8, Xx=535 0=185 ¢=95%,
20 196183 |
N '
(X-E)<u<(x+E)
535-1.28 < <5.35+1.28
4.07 mg/dL < u < 6.63 mg/dL

=1.96

“c

E= 28

The margin of error £ is 1.28 mg/dL.

(b) The distribution of uric acid is assumed to be normal, and ¢ is known.




