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3. False; while it is possible for the sample proportion to have the same value as the
population proportion, it will not always have the same value.

4. True; the expected value, or mean, of the sampling distribution of p is the population

proportion, p. o
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The sampling distribution of p is approximately normal if np (1- p)210 (assuming that
n<0.05N). - ‘ ‘:

The standard deviation of p decreasas as the sample size increases; If the sample 51ze 1s
increased by a factor of 4, the standard dev1auon of p iscutin half.

n

Thus, increasing the sample size by a factor of 4 will cut the sfandard deviation of p in
half. ‘ | | |
25,000(0.05) =1250

The sample size, n=1500, is less than 5% of the population size and
np(1-p)= 500(0.4)(0.6) =120>10.

The distribution of p is approximately normal, with mean g, = p=0.4 and standard

p(l-p)  [04(1-04)
n 500

~0.022.

deviation 0 =

25,000(0.05) =1250
The sample size, n =300, is less than 5% of the populatmn size and
np(l—p)»300(0.7)(0.3)=63>10. R

The distribution of p is approximately nognal, with mean My =p=0.7 vand_;s;tandard

deviation o = p(l—p? = 07(1 07) ~0.026.
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éS 000(0. 05) 1250

The sample size, n=1000, is less than 5% of the populatlon size and
np (1— ) = 1000(0.103) (0.897) =92391>10.

The distribution of *p is approximately normal, with mean My =p=0.103 and standard

¢ deviation o = r(1-p) _ [0-103(1-0.103)
S, S 1000

=(0:010.




10. 25,000(0.05)=1250
The sample size, n= 1010, is less than
np(1-p) ~1010(0.84)(0.16) =135.744>10.

proximately normal, with mean M

p(i-p) _ [0.84(1-0.84)
| " 1010
13. (@ 1,000,000(0.05)=50,000

The sample size, n=1000,.is less than 5% of the population size and
np(1- p) =1000(0.35)(0.65) =227.5>10.. .

The distribution of p is approxjr’nately normal, with mean ,ué =p= 035 and

p(l-p) _ [0.35(1-035)

5% of the population size and

The distribution of p is ap = p=0.84 and standard

deviation 0 = =0.012.

standard deviation o = =
v 5 — 100 0.015.
. 390
®) p=2=>-0
P= 1000 0%
P(X 2390)=P($2039)=P 039-0.35
)=P| Z2— ‘ = P(Z22.65)
y ~/0.53(0.65)/1000 (22265)

=1-P(Z < 2:65)=1~0.9960 = 0.0040

o .ox 320
(C) =")ﬁ=--——= .
P 1000~ 022
P(X <320)=P(p<032)=P| 7> 232703 '
I - =PZS— =0
- - J0.53(0.65)/1000 (7-199)=00233
16. @ 228-22720
0.05

Since there are more than 22,720 college students in the US, our sample size,
n=1136, is less than 5% of the population size. In addition,

np(1- p)=1136(0.6)(0.4) =272.64>10.
The distribution of p is approximately normal, with mean 4; =p = 0.6 and standard

p(l-p) _ [06(1-06) . 015

deviation O

¢ n 1136
. x_ 665 |
® p==—=0585"
®) = " T1%6
£95.-0.6 ,
P(XS665)=P(;3S—§£5—)=P Z <1136 _ |=P(2<-1.01)=0.1562
1136 J0.6(0.4)/1136

We have a result that occurs about 16 times in 100. This probabillity is larger than
0.05 so we would not consider the wr_g}srglmtjqu_ur_l_u‘sggl.
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P(X 2725)=P(132-1—l§€)=13 22\5_6(0.4)/1136

- =1-P(Z <2.63)=1-0.9957 =0.0043

) - ‘, d
This probability is less than 0.05 so the result wqulci ggoconsldere -
obtained a result that would occur abput 4 t1me§ L/_ e ——

=P(Z 22.63)

unusual. We

(a) Our sam?le size, n =750, is less than 5% of the popul?t_ion size anfl

np(1- p)=750(0.07)(0.93) = 48.825>10. |
The distribution of P is approximately normal, with mean #; =p=0.07 and

p(1-p) _ [0.07(1-0.07)

standajr(d Fleviatiop o, = m— = .zg.009.
, : 0.08-007 | .. -
( (p>0.08)=P| Z> =P(Z>1.07)
® Plp>008) |/0.07(0.93)/750 (2>

=1-P(Z <1.07)=1-0.8577=0.1423

© p=2=_%_0053

P(X <40)=P(p<0.053)=P| Z< 0055007 =P(Z <-1.82)=0.0344
| 1/0.07(0.93)/750

This probability is less than 0.05 so the result would be considered unusual. We
obtained a result that would occur about 3 times in 100.




